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Original Cornmunications 


DEVELOPMENTAL PATHOLOGY: A NEW FIELD IN MEDICINE-f 

Peter Gruenwalu, M.D., Brooklyn, N. Y. 

(From Ihc Department of Tautology, Long Island College of hlcdicine) 

I N EECBNT years, a iigav and thrilling discipline of biology and medicine has 
grown out of research in various fields, almost unnoticed by Ihc medical pro- 
fession: this is developmental pathology. Much fragmentaiy Icnowledge had 
aeeumiilated for many years, hut it has onhv recently been possible to in- 
tegrate and understand most of it. Since the develoi)mental processes occur- 
ring in emlDryonic life are more numerous and fundamental than those of later 
periods, developmental pathology is largely concerned with the embryo. Yet. 
it is obvious that some measure of development goes on and may go wrong 
after birth, and disturbances of postnatal life do not differ essentially from 
prenatal ones, as will be discussed later. Clearly se])arated from these ali- 
normalities resulting in malformations are, in the minds of man}* pathologists, 
the diseases of postnatal life, as for imstance those caused by infection or 
IJoisoning. Ilowever, these diseases are no more limited to postnatal life than 
arc developmental aberrations to the embryonic period. Autopsioi; in .still- 
born and newborn infante reveal an unexpectedly high incidence of necrosis, 
inflammation, or fibrosis in various organs, indicating the occurrence of typical 
disease processes in the emlnyo. 

The I'elationship of malformation and di.sca.se (ii .such subdivision h: at all 
permi.s.sible.) is not limited to their occurrence during the same periods of lise. 
!More fundamental relations of a causal nature are known to exist i?i many 
instanec.s. It is obvious that many malformation.s tli.at arc not outright letiinl 
]iroduce di.soase. As cxample.s, the congenital interruption of Idle ducts wtUi 
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consequent cirrhosis and insufficiency of the liver, or certain malformations 
of the heart leading to circulatory embarrassment may be mentioned. On the 
other hand, we have learned not so long ago that rubella during the first 
trimester of pregnancy causes malformations of the brain, eyes, inner ears, 
heart, and other organs.'’ A condition which cannot be definitely classified 
as either malformation or disease is mucoviscidosis^ udth its best Imovm 
manifestation, cystic fibrosis of the pancreas. In this condition, the prenatal 
disturbances in the structure of various glands and ducts might be considered 
as malformations. Yet, there are indications that these changes are due to 
abnormal function of these glands, probably on a genetic basis,*’ or to 
fetal inflammation” ; in other Avords, disease. Finally, there are genetically de- 
termined degeneratiAm changes, the products of AAdiich are classified as mal- 
formations AAffien they appear in early life (for instance, taillessness in mice), 
and as diseases Avhen they occur late (for instance, Amrious degenera tiAm dis- 
eases of the nervous sj’stem). It folloAA’^s from these considerations that there 
is no inherent difference betAveen malformations and disease, and that all 

classifications, recognizing these tAvo distinct categories, are of necessity arbi- 
trary. 

A fcAv illustrative examples Avill be cited in order to demonstrate the ex- 
tent of existing knoAAdedge in deAmlopmental pathology and its usefulness to 
the pathologist and practicing physician. Obviously, much of the systematic ' 
and Avell-eontrolled Avork has been done on animals, and some of this Avill be 
mentioned because of its general significance. For more detail the reader is 
referred to a rcAueAv Avhich appeared elscAvliere.” 

Hereditary abnormalities in man are recognized in increasing numbers, 
and the rapidlj’’ expanding laioAAdedge in this field^ has proA’^ed useful in many 
cases in AAdiich eugenic advice was desired. In animals, hereditary traits af- 
ford a unique opportunity to study the biology of abnormal dcAmloiiment in 
great detail because Amrious stages of these abnormalities are readily a-Amilable 
for description and experimentation. It should be remembered that the in- 
heritance of abnormal traits is gOAmrned by the same laivs as is the heredity 
of normal properties. Inherited abnormalities are reproduced just as faith- 
fully as normal traits, and these inherited abnormalities are susceptible to 
modification by the influence of euAdronment just as normal traits are. 
Snyder^ has compiled in concise form the reasons why the expression of 
hereditary traits may imry among indiAuduals Aidio carry the genes responsible 
for these* traits. The differences in expression are accounted for not only by 
the action of other genes Avhieh may increase or reduce the expression of a 
particular trait, but also by the action of euAdronmental factors. These points 
may be illustrated by Avork done on some of the very Avell-studied hereditary 
abnormalities in chicks. Landauer” has bred chicks Avith a hereditary trait 
producing an abnormally short upper beak. In using those birds Avhich 
shoAved the least effect, he Avas able to select his animals for the presence of 
modifying factors to such an extent that finally the expresssion of the gene for 
short 'upper beak Avas entirely inhibited in the great majority of birds.^ The 
folloAving is an example of the action of enAuronment upon the expression of 
hereditary malformations. 

Polydactylism in the chick can be prevented in a large number of cases by 
reducing the' incubation temperature at a certain specific time of embryonic 
development (Sturkie^°). The embryo Avill then develop normal extremities. 






Fig. 1 . — An example of .similar abnormalities produced by various agents : rosettes in 
tbe retina. A, A liereditary abnormality in the chick. B, Retina of a human fetus after irra- 
diation with x-rays (from Goldstein and AVexler,*® courtesy of authors and American Medical 
Association). C, Rosettes in a vitamin A deficient rat embryo (specimen courtesy Dr. J. IVar- 
kany). p. Retina of a rat, one week after puncture of the eyeball at birth. £7, Retina of an 
infant with microphthalmia. 


The utei'iiie euvironiuent of the niainmalian and presmnnhly of the human 
embiyos is not invariably favorable. It has been shown that when embryos 
of mice Avhieh are homozygous for a lethal trait known as yellow, develop in 
the uterus of a normal mouse, tliey sur\dve for a longer time than they would 
in the uterus of a yellow niouse.^® This work was done by transplanting ovaries 
of yellow mice to others which do not carry that factor. Another investigation^-* 
in mice showed that the litter size depended on the uterine environment. In 
other words, the mortality among very early embryos is apparently dependent, 
at least in part on the uterine environment. 
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Just how an abnormal genetic trait produces abnormalities during de- 
velopment is not known. It has been suggested by many investigators that a 
temporary inhibition of development may cause abnormalities and that this 
inhibition will particularly affect certain areas which are highly susceptible 
at the given moment. The great susceptibility of certain parts is believed 
to be due to their particularly active growth and development. Similarly, 
environmental influences are assumed to affect most severely those portions of 
the embryo growing most rapidly at the moment of their action. It is only 
reasonable to assume that one might simulate the effect of genetic abnormal- 
ities by environmental influence, and this has actually been done, resulting in 
so-called phenoeopies^® of hereditary traits. For example, a recessive trait was 
found in chicks which, when present in the homozygous form, produces micro- 
phthalmia and Anally leads to death of the chick about the time of hatching. 
In the development of the eyes, the first discernible abnormality consists 
of formation of so-called rosettes in the retina.^® These rosettes are very 
small cavities in the solid tissue of the retina surrounded by a layer of cells 
which resembles the future layer of rods and cones (Pig. 1, A). It has been 
formd that treatment of various normal embryos with x-ra 3 ^s^'’ results in the 
formation of similar rosettes (Pig. 1, B), and also in the development of 
microphthalmia. Other procedures such as avitaminosis (Pig. 1, G), 
or mechanical injuiy"'’ (Pig. 1, D) which tends to reduce the size of the ej^eball 
will also produce rosettes veiy much like the hereditarj^ ones. Similar forma- 
tions occur in spontaneous malformations of the ej^es in man (Pig. 1, E). 

In dealing with hereditaiy abnormalities, one must remember that the' 
abnormal genotype of a given individual remains the same throughout life and 
that it cannot be altered at •svill bj'’ anj’’ experimental procedure. That explains 
the great tenacity with which certain abnormalities of a hereditary nature ex- 
press themselves throughout life. A clinically impoi'tant example is inter- 
sexuality. In some individuals, an abnormal determination of sex results in 
the development of various combinations of male and female structural traits 
in the genital organs. These combinations are so numerous and unpredictable 
that even the inspection of the internal genitals does not permit the physician 
to determine whether the individual is a male or female. The reason for this 
is obvious : the individual is neither male nor female. It has developed in 
perfect accordance with its own genotype which has determined that it will 
be an intersex. Since in every individual, normal or abnormal, the genetic 
sex has a great tenacity, it is impossible to establish in an intersex a normal 
male or female sex by any procedure at our command. Many individuals have 
been observed who showed external genitals which were more female than 
male in appearance. They had inguinal hernias, and when they were ex- 
plored by a surgeon, testicles were found in them. It was reasoned that these 
testes interfered with the normal female development of the individual and 
the gonads were therefore removed. The effect was comparable to menopause, 
but none of these individuals became any more female by removal of testes 
than they had been before. It has therefore been suggested bj^ biologically 
well-informed workers’^’ to abstain from removing the gonads of these in- 
dividuals and limit oneself to such plastic and purely external interference as 
will make the life of the individuals more nearly normal. Another important 
point in this connection is that no diagnostic procedure, including biopsy of 
the gonad, will permit one to determine in an intersexual infant or child 
whether it eventuallj’’ vdll have male or female feelings. This is another 
reason for interfering as little as possible with the genitals of these persons, 
particularly as long as their psychic sex has not adequately manifested itself. 
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Contrast with this the conditions in those int.ersexes who luive a noi’inal 
male or female genotype. These cases have developed abnormally beeniisi' 
they have been subjected to hormonal influences which interrerod with the 
normal manifestation of their genetic sex. The most common cause is a timioi- 
of the adrenal cortex which may, at any time before or after birth, tend to 
reverse the sex of its bearer.-^ In this case, a normal genotype is pi’csent and. 
if one is successful in removing the cause of the distvuhanec, the organisin will 
attempt by itself to revert to its normal sex. 

The great permanent power of the genetic sex is also well illustrated by 
the following experiment in chicks. It is easy to transform male chick em- 
bryos completelj’’ into females by the injection of estrogen into the egg. If 
this is properly done, a male may be transformed to such an extent that 
morphological examination will not reveal its true genetic sex at the lime of 
hatching. Yet, if these animals arc allowed to live without any further hor- 
monal treatment, they will eventually tend to revert to their original male 
sex.'"*’ This happens despite the fact that at birth these chicks have ovai-ies 
which might be expected to produce sufficient female liormones to assui'c 
female development for the rest of their lives. Actually, ihc power of the hor- 
mones of the gonads during early periods of devcloi)ment has licen gianitly 
overrated. Recent investigators have concluded from many lines of cvidenc'c 
that male or female development of the so-called secondary sex characters in 
the embryo is not at all dependent on a secretion of the cinbryonic gonads. 
Tlic gonads may be removed and the embryos will develop normal male or 
female traits in their absence."® 


One of the most intriguing features of hereditary malformations is tlic ap- 
pearance of complex sjmdromcs which affect various organs or organ .systems in 
a maimer that cannot be explained by a common basis in their development. 
In some instances, detailed studies will reveal a common basis such as in the 
case of a hereditary abnormality in the rat which lias been do.scribed by 
Gruneberg.^" These rats show various skeletal abnormalities and die of pul- 
monary infections. A basic abnormality in the development of (heir car- 
tilaginous skeleton -was found, which accounts not only for the deformities of 
their bones but also for such changes in the ribs and in the cavtilage.s of the 
respiratory passages that emphysema and pulmonary infection terminate 
their lives. Another instance might be mentioned in which the common basis 
for a great variety of abnormalities was found. A strain of mice was dis- 
covered which showed various abnormalities of the extremities, jaws, and 


eyes. Investigation of the embryonic dcvclo]nnont"° revealed that collcmions 
of cerebrospinal fluid o.scapc from the brain and travel ns blelis imrler tiu' 
epidermis of the embryo. The blebs keep moving until they arc trapped at 
.some point. They do permanent damage only at thos'C points from vdiieh they 
can no longer escape, speh as the feet and jaws as well a.s the retrioti oi thf 
ej'^es, "When the fully developed malformations are seen, the blebs have hiiic 
disappeared and no one could determine the mechanism of origin from th*’ 
study of the fully developed condition alone. 

In other instancc.s, various manifestations of an abimrmal genetic tr.ai? 
appear at a stage Avbieh we cannot apprehend with our morphological mcthmls. 
As 0 result, a variety of seemingly unrelated changes are present at th** earh'st 
.stages at which we can determine abnormalities in the develupnient <0 
individuals; this is the case in the Creeper chick. Harnluirgr-r nas cnajpijeu 
our prc.sent knowledge of this abnormal trait ami lias shown tnat S'>nr dinenn? 
abnonnalities appear in the homozygous Crf(}in' embryo and tlie a 

of blood vessels, skeleton, and eyes. 
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One mechanism of the development of hereditary aljnormalities must be 
mentioned in more detail because it also occurs in postnatal periods. This is 
the degeneration of previous^ normal-appearing parts. We ImoAv that during 
postnatal life a great variety of degenerative hereditary diseases of the nervous 
system, the muscles, and other parts of the body appear and the morphological 
sequence of stages has been studied in considerable detail in several instances. 
Retinitis pigmentosa is a Avell-lmown example, thoroughly investigated from the 
genetic and morphologic points of view.^“ Old-age changes maj^ have a similar 
genetic background. Gorer^^ found that three inbred strains of mice develop 
distinctly different changes in the kidneys, in a high proportion of cases, as they 
grow old. One shows lijqDerplasia of Bownan’s capsules; the second strain 
develops necrotic lesions in the papillae, and ej'^sts in the cortex; and in the 
third one there is hyaline degeneration of the connective tissue stroma. 

During the past few years it has been found that processes similar to 
these heredodegenerative changes may occur in the earlj’' embryo and account 
for conditions which anyone would consider as malformations. There are 
several hereditary traits which detennine the absence or reduction of the 
tail in mice^“ as well as in ehieks.^^’ Some of these have been studied 
embryologically and it was found in every case that the i^rimordium of the 
tail is at first present as in any normal embryo and then, at a given stage which 
is strictly characteristic for each of these hereditary traits, degeneration sets 
in, the tissue becomes necrotic, and finally sloughs off. In another instance 
involving defects of the feet and ears in rabbits, hemoiwhage and necrosis 
occur, beginning on the sixteenth day of gestation, and result in the loss of 
previously well-developed parts of the body.®® These examples illustrate best 
the fallacy of the method of the old teratologists who sought to establish the 
manner of dcAmlopment of a malformation by studying only the fully de- 
veloped abnormality and determining the presumptive stages in embryonic 
life in which the particular organ failed to undergo its normal development. 
None of these speculations took into account the possibility of secondary de- 
generation of a previously normal primordmm. In this connection, it is 
interesting to note that, in mice as Avell as in rats, there is a hereditary condi- 
tion of rodless retina. In mice, the rodless retina is due to a failure of dif- 
ferentiation.®® In rats, however, the retina is at first normally developed and 
then undergoes secondary degeneration after birth. 

Most of the mutations which produce hereditary abnormalities arise spon- 
taneously. There are but a few examples in which mutations have been pro- 
duced in higher animals, e.g., by treatment with x-rays. It is generally 
acknoAvledged that the chances of producing such mutations in man are very 
low;®®’®® yet, with the increased use of biologically highly active methods in 
medicine it becomes important that we realize the possibility of danger to the 
genetic mechanism which may manifest itself in the progeny of the treated 
person. This should be remembered partieulai’ly when x-raj^s, or such sub- 
stances as nitrogen mu.stard, are used in a manner in which they may affect the 
germ cells in the gonads withoxit completely destroying their activity. It is 
also important to distinguish these effects on germ cells from those upon 
the developing embryo which do not affect the genotjqxe; the latter will be 
briefly mentioned below. 

Developmental abnormalities caused bj^ influences of the envii'onment are 
of relatively little importance in the mammalian embryo. The uterine environ- 
ment protects the embryo veiy well although this protection is not as com- 
plete as one might believe at first glance. We have already mentioned that the 
uterine environment in itself is not uniformly favorable and may have an 
effect upon the development of the embryo. 
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Most of the physical and chemical agents which may influence develop- 
ment have been studied in animals other than mammals. Some of this work 
should be briefly mentioned in view of its significance for the understanding 
of the mechanisms of al^normal development in general. It is ol)vious that 
mechanical influence destroying or removing parts of the embryo may result 
in deformity. -There is no need for elaborating on this subject. Work with 
chemicals, however, is of great interest. Long ago, Werber'*® produced very 
severe malformations in fish embryos by organic substances, for instance, 
acetone, which may also occur in the human organism. These malformations 
may assume bizarre forms and in some cases isolated eyes have been found 
growing on the surface of the yolk. Werber’s” suggestion, that in man mal- 
formations may be due to the same cause, is very improbable because sufficient 
concentrations of acetone can hardly be assumed to be compatible with preg- 
nancy in the human species. Much work of general interest has been done in 
amphibians with lithium salts and in chicks with selenium compounds. A recent 
investigation of Gillette and Bodenstein^^ in newts has served to confirm the 
above-mentioned hypothesis that rapidly growing tissues are particularly sensi- 
tive to damaging agents. These authors treated newt embryos with one of the 
nitrogen mustards and found that rapidlj’’ dividing cells are selectively affected. 
It could even be shovm that among tissues of the same histologic type those por- 
tions which grow rapidly are severely damaged, whereas others, which are 
quiescent, escape injuiy. 

. The effect of various deficiencies has been studied in the embryos of 
mammals. Warkany and his co-workers^^ studied the effect of riboflavin de- 
ficiency upon rat embryos and found that various skeletal abnormalities as well 
as cleft palate may result. The production of eye malformations in rats by 
maternal vitainin A deficiency has also been investigated."’® Reports of human 
cases of fetal rickets and scur\y are inconclusive, but there can be no doubt that 
vitamin deficiencies ma3'’ have an effect upon the human fetus. 

Ox3’’gen deficiency' maj' affect the older embryo whenever oxy^genation of 
the mother’s blood or circulation of the embrym’s ovm blood is impeded. It 
occurs most frequently^ during labor, and at that time some degree of it is 
normal and well tolerated. However, excessive anoxia may' result in damage to 
the brain, lungs, and possibly other organs. Brain damage and its pathological 
and functional manifestations have been described in human newborns by 
Schreiber^^ and others, and in experiments with newborn guinea pigs by’- Windle 
and eo-workers.^“ Histologically, necrosis and hemorrhage are found. The 
lungs may^ suffer by the aspiration of vernix and meconium when anoxia stimu- 
lates strong respiratory efforts in utero.- While some lungs appear to tolerate 
moderate amounts of these materials fairW well, others will be unable to ex- 
pand when the bronchioles are lined with thick, fatty vernix, and still others 
will become the seat of pneumonia shortly’- after birth.^^. In young embryos of 
lower animals, severe malformations can be produced by’- anoxia; this is not 
ImoAvn to occur in man. 

It is common knowledge that irradiation with x-ray's may^ severely^ damage 
the fetus, and result in malformations of various organs."*® Similar results have 
been obtained experimentally’- in mammals."*** It has been established that 
irradiation at different periods of embrymnie development results in different 
and fairly^ well-defined ty’pes of malformations. 

In malformations, just as in normally’- developing organs, the development 
of one part often depends on that of an adjacent part. On the one hand, 
this insures proper relations .of the parts concerned; on the other hand, ab- 
normalities in development' may'- extend far bey’-ond -the original limits of the 
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damage by similar mechanisms of dependent development. The folloAving 
example concerning the urogenital tract will serve to illustrate this point. In 
the normal embryo, the mesonephros as well as the permanent kidney and 
the uterus depend for their normal development on a normal Wolffian duct. If 
during development the growing end of the Wolffian duct is damaged in a 
minute area, not only the entire duct fails to develop from that point on, but 
the other organs which depend on it for their development will also be absent 
(Fig. 2, A). The result is a complex of abnormalities which can be produced 
in chick embryos by destroying the groudng end of the Wolffian duct (Fig. 
2, B ) and which also occurs relatively commonly in man and mammals as a spon- 
taneous malformation.®® This syndrome comprises after completed develop- 
ment, in the male, the absence of all or part of the epididymis, the ductus 
deferens, the kidney and ureter; and, in the female, all or part of the epoophoron, 
the tube, one-half of the uterus, and again the kidney and ureter (Fig. 2, G) . 
All these organs can thus be damaged indirect^ by destroying a minute group 
of cells at the growing end of the Wolffian duct in the early embryo. 

Other correlations between developing organs are mediated bj’^ hormones. 
These substances play an important role in directing the development of various 
parts of the body before and after birth. Examples of endocrine disturbances 
are so well laiomi that they need not be quoted here. 

There are correlations between the nervous system and tlie organs supplied 
by it. These are of much greater importance after birth than they are in the 
embryo. Yet, even during prenatal development such influences are knovm to 
exist. Development of extremities vdll be inhibited to some degree wlien they 
are not properly innervated®^ and, in turn, development of certain portions of 
the spinal cord will be altered if the organs normally supplied by that portion 
develop abnormally.®-’ ®® 

Finally, we come to so-called diseases of the fetus, that is, conditions whicli 
are comparable to diseases of postnatal life. The mere existence of these condi- 
tions shows that the protection of the human embryo is not fully dependable 
and tliat it is worth wliile to direct one’s attention toward supervising the en- 
vironment of the developing fetus in utero. One gi’oup, namely, vitamin de- 
fleiencies, has been briefly mentioned above. Another one concerns inflamma- 
tory processes. The problem of fetal inflammation and its relation to malforma- 
tions has received extensive consideration in the field of pathology of tlie heart. 
We Imow that in certain congenital abnormalities of the heart conditions pre- 
vail wliieh closely resemble the scarring after postnatal inflammation, for in- 
stance, rheumatic heart disease. There has been much argument as to whether 
those fetal conditions are, or are not, the outcome of fetal inflammation. It is 
quite possible that, as some authors assume, the existence of a thick layer of 
fibrous tissue under the endocardium (Fig. Z, A, B) is a developmental aberra- 
tion I’ather than the result of inflammation.®^’ ®® On the other hand, many ob- 
servers have studied cases in which there was a diffuse scarring that involved all 
layers of the wall of the heart combined with areas of calcification and of 
inflammatory cellular infiltration. It is difficult to escape the conclusion that 
in these cases the findings are the result of a fetal inflanunation.®® 

Much publicity has been given to the observation that a disease which was 
generally believed to be harmless can produce severe malformations of the 
fetus when it oeeurs during the first trimester of pregnancy. This is the 
case in rubella and occasionally in other virus diseases.^ There is no agree- 
ment as to the percentage of cases in which malformations result, but the 
number of cases is certainly sufficiently large to warrant careful consideration 
and, if possible, prevention. The organs most prominently affected by ab- 
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normalities are the brain, eyes, and heart. Other organs, such as the inner ear 
and the teeth have also been found to be defective. Only a very small number 
of these cases have been examined at autopsy. The changes are not very con- 
spicuous. In the eyes, a characteristic form of cataract whicli is believed not 
to occur in any other condition has been descrilDed by Swan.®" The changes in 
the brain have, to the best of my laiowledge, not been thoroughlj'- investigated. 



Fig. 2. — One primary abnormality causing a syndrome of malformations by dependent 
development. The diagram (A) shows on the left side the urogenital organs of the embryo 
developing normally. The parts which develop independent of others are shown solid blade ; 
those which depend on these parts are outlined. The right side of the diagram shows the mul- 
tiple effects of termination of growth of the Wolffian duct at the arrow. All otli^er defects are 
sequelae of this event. This can be done experimentally in chick embryos by destruction of the 
growing end of the duct. The result is shown in Fig. 2, B. The corresponding human mal- 
formation in a female infant is shown in Fig. 2, C. a, adrenal; g, gonad (ovary or testis) : 
k, kidney ; m, mesonephros ; m d, MUilerian duct ; o, ovary ; t, tube ; u, uterus ; u s, urogenital 
sinus ; ro d, Wolffian duct. 
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In the lieai’t, patent ductus arteriosus is the most common finding. The so- 
called fetal endocarditis or myocarditis which was mentioned above, is hot 
found in this condition. We have no knowledge whatever of the mechanism 
by which the embryo is damaged if the mother acquires rubella during the 
first trimester of pregnancy. We do not know whether the disease affects 
the embryo directly, or just its environment, which may secondarily have 
its effect upon the developing organs of the embiyo. 

Another infection which appears to be entirely asymptomatic in most 
adults but causes severe disease in the fetus is toxoplasmosis. In contrast to 
rubella, toxoplasmosis is known to affect the fetus directly and the organism, 
a protozoan, has repeatedly been found in fetal tissues, surrounded by areas 
of tissue destruction and inflammation. Many organs may be affected, among 
them the brain, eyes, and heart.®®’ 

Other instances of fetal diseases manifesting inflammation, necrosis, and 
fibrosis may be found in surprisingly many eases if one studies stillborn and 
newborn infants carefully at autopsy. In more than 10 per cent of all still- 
born infants and newborn infants less than three days of age, one finds 
indications of a disease which must have occurred before birth. 

The following is a selection of examples from the material gathered 
during two years at Kings Countj’’ Hospital, and more recently in a survey 
of neonatal pathology to which many hospitals in Brooklyn have been con- 
tributing their material. Cases of fetal syphilis were not common and some 
of the manifestations described in all textbooks were not seen. IIoweA'-er, 
two unusual eases were examined, which showed severe changes in the heart 
and intestine. 

Several examples of the so-called fetal endocarditis were found (Pig. 
3, A, B), and in some of them the microscopic findings strongly suggested that 
disease processes rather than primary developmental abnormalities had caused 
the changes. 

In a two-month-old infant there were severe calcification and proliferation in 
the wall of the coronary arteries and almost all other arteries of large and 
medium size which could be examined (Pig. 3, (7). The findings closely re- 
semble those in other cases reported in the literature, and in addition very early 
stages of the abnormality were seen in the media of the aorta. 

Poeal necrosis in the media and adventitia of coronary arteries (Pig. S,D) 
was found at first in two newborns, and when sections from other infants were 
re-examined, the number of cases rose to eighteen. The cause and the signif- 
icance of these lesions are unknomi. 

The liver appears to be the seat of pathologic changes in many instances. 
Extensive necrosis of liver tissue (Pig. 4, A) was found in several stillborn 
and newborn infants. Two infants aged two and three days, respectively, 
died vdth cirrhosis of the liver, without evidence of obstruction of bile duds 
(Pig. 4, 15). An infarct-like area of necrosis with proliferation of granulation 
tissue at its borders (Pig. 4, C) was present in the liver of a 10-da.y-old infant 
and in several instances there were foci of replacement of liver tissue bj^ connec- 
tive tissue. 

The pancreas of two stillborn infants showed acute inflammation with 
extensive infiltration by polymorphonuclear leucocytes (Pig. 4, H). In a 
number of other cases a large area of the pancreas was infiltrated, and the 
glandular tissue largely replaced by IjTuphoid tissue. 

In one very premature infant measuring 28 cm. the peritoneal cavity was 
completely obliterated by fibrous adliesions. A small umbilical hernia was 
present. Indications of acute and chronic inflammation were seen in many 
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Figr. 3. — Fetal pathology of the heart. A, So-called fetal endomyocarditis, showing fibrous 
thickening of the endocardium of the left ventricle, and of the valves : B, A section of the 
same heart, with the thickened endocardium in the upper portion of the field, and part of the 
myocardium below. G, Calcification and intima proliferation in a coronary artery of a 2-month- 
old infant. D, necrosis in the media of a coi'onary artery in a stillborn infant. 
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parts of the body. They included, among others, the presence of numerous 
lymph follicles in abnormal locations. 

It is extremely difficult to interpret most of these conditions because intra- 
uterine life protects the embryo not only to some extent from damage, but also 
from examination by the physician. Information about the previous history 
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of these cases is, therefore, usually inadequate. In spite of this handicap, 
considerable advances have recently been made. This is true particularly 
mth regard to the causes of several types of abnormalities which arise before 
or at birth, and affect the brain and the sense organs. A summary of recent 
and older information,®® which also contains references to the pertinent litera- 
ture, includes the follo^ving causes of mental deficiency, blindness, and deaf- 
mutism : 


CAUSE 

MENTAU 

DEFICIENCY 

BLINDNESS 

DEAF- 

ilUTISM 

Genetic. — 

Mutations 

+ 

+ 

+ 

Heterospecifie pregnancy 
Environmental, Prenatal . — 

+ 


- 

Infection ; Sypliilis 

+ 

+ 

+ 

Toxoplasmosis 

+ 

+ 

- 

Rubella 

+ 

+ 

+ 

Deficiency: Cretinism 

+ 

(+) 

+ 

klongolism 

+ 

(+) 

- 

Anoxia 

+ 

- 

- 

Vitamin A 

- 

+* 

- 

Paranatal. — 

Mechanical birth injury 


- 

- 

Anoxia at birtli 

"h 

- 

- 

‘Only in animal experiments. 





The fact that we have learned so much during recent years about the 
mechanisms underljdng abnormal development and that we have discovered 
the causes of several common developmental abnormalities in man shows that 
developmental pathology is now a field of practical significance to the phj^sician. 
Not many years ago prenatal abnormalities were only the subject of doctors’ 
theses and insignificant case reports. Today, our Imowledge of these conditions 
has helped save many lives, and basic information now at our command should 
assure us of great advances in prevention and therapy in the near future. 
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X-RAY VISUALIZATION OF THE PLACENTA: EXPERIENCES WITH 
SOFT-TISSUE AND CYSTO GRAPHIC TECHNIQUES IN THE 
DIAGNOSIS OF PLACENTA PREVIA 

CiiAKLES S. Stevekrok, M.D., Detroit, Mich. 

(From the Boston Lying-in Jlospitai ond the Department of Ohslctrics of Harvard University 

Medical School) 

I T IS an established fact that the placenta can be visualized in soft-tissue x-ray 
fibns in over 90 per cent of all ■women -who are in the third trimester of preg- 
nancy. Tliis was forecast bj* Speidel and Turner^ in 1924. In a paper dealing 
chiefly with x-ray visualization of tlie uterus and adnexa •with the aid of artifleial 
pneumoperitoneum, they stated: '‘It should be possible, Iw means of the roent- 
genogram, by the relation that the head of the fetus bears to the lower segment 
of the uterus, to determine the degree of encroachment of the placenta upon the 
internal os, and whether we have a central, lateral, or marginal placenta previa.” 

During the past several years at the Boston Lying-in Hospital we have made 
x-ray studies of all eases of uterine bleeding and of transverse or oblique position 
of the fetus occurring during the third trimester of pregnancy. The purpose 
of this paper is to report our experience regarding the x-raj’ diagnosis of placenta 
previa through the use of the soft-tissue technique introduced by Snow and 
PowelP and the cystographic method first described by Ude, Weinn, and Urner.® 

Historical 

There has long been interest in the determination of the position of the placenta in the 
uterus. In 1898, Holzapfel,'* working at the Frauenldinik at Erlangen, studied 107 placentas 
with their attached membranes, using a flotation and sac distention method in a tank of 
water. He found that .39.2 per cent of the placentas had been located chiefly on the anterior 
wall of the uterine cavity, 42 per cent had been on the posterior wall, 13 per cent had been 
implanted principally in the region of one or the other Fallopian tube openings, 4.7 per cent 
had been on one of the lateral walls, and in one case, or 0.93 per cent, the placenta had 
chiefly occupied the lower uterine segment. Torpin,5 using the same technique, more or less 
duplicated these findings in 1938. 

The first presented case we could find in the world literature in which the human pla- 
centa, in situ in its natural state, was visualized in an x-ray film without the use of radiopaque 
media is that reported b}' Baumanno in 1930. In a general paper on roentgenologic diagnosis 
during pregnancy and labor, he included a reproduction of an x-ray which showed the fetus 
to lie in transverse position with no fetal parts in the lower uterine segment. He stated that 
the placenta was visible on the film itself, but the reproduction is poor and does not actually 
appear to show it. He made no reference to this case in the paper itself, merely referring 
to it in the caption under the picture as follows: "Transverse presentation as a consequence 
of placenta previa centralis. Placenta visible on the film. Cesarean section done. ’ ’ 

Great stimulus was given to the study of x-ray visualization of the placenta later in 
1930, however, by the appearance of a paper by Menees, Miller and Holly. They introduced 
a technique which they termed “ amnio graphy. " This consisted of the addition of a denser 
contrast medium to the amniotic fluid in order to increase the x-ray density of this liquid so 
us to make it stand out in sharp contrast to the fetus and placenta. They injected about 10 
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c.c. of a 1:1 solution of strontium iodide through the anterior abdominal wall, uterine wall, 
and fetal membranes into the amniotic sac. After W’aiting for thirty to sixty minutes, in 
order to permit even diffusion of the radiopaque medium, they took anteroposterior and lateral 
films with the patient recumbent. These films, as reproduced in their article, demonstrated 
clearly the position of the placenta. The fetus was so well outlined that the scrotum in 
several males was plainly visualized. Proof of the fact that the fetus actively swallows 
amniotic fluid was demonstrated by a well-outlined radiopaque fetal stomach in every case. 
Certain films even showed cross sections of loops of umbilical cord encircling the neck and 
buttocks of the fetus. In their series of twenty-one cases there were no injurious or toxic 
effects to the mother, but in one case the placenta was perforated and a 6-month fetus was 
expelled thirty hours later. They made no mention of how many mothers went into labor 
following the injection. 

Kerr and hlackays utilized this method in studj-ing twenty cases of severe bleeding in 
women whose pregnancy was of twenty-four or more weeks’ duration. In the first ten cases 
they, too, injected strontium iodide, but in three of them, who were in the twenty-fourth week, 
the fetal movements and heart sounds ceased, and the patients shortly delivered dead fetuses. 
They injected each of the next ten eases with 20 c.c. of Uroseleetan-B, and stated that they 
were unable to demonstrate that the use of this drug caused any ill effects in the mother or 
fetus in this short series. They took lateral and anteroposterioi views of the uterus tliirty 
minutes after the injection and were able to detect the position of the placenta in eighteen 
of the twenty cases. Likewise they could demonstrate loops of cord and the fetal scrotum 
in some films. A subsequent check of the position of the placenta at the time of delivery 
revealed them to have been correct in each instance as to its localization by x-ray. In ten 
cases, labor began in from a few hours to five days following the injection. Pour of the 
infants in their series were born during the twenty-fourth week of pregnancy and succumbed. 
The remaining sixteen survived even though many were premature. This technique was 
repeated by Burke, ^ whose best results were obtained nith the use of Uroselectan-B. In one 
case the films were used in deciding in favor of cesarean section as a method of delivery, 
since the lower placental border was seen to encroach upon the general region of the internal 
cervical os. Since he found that labor was induced by the injection of Uroselectan-B, he 
used it as a method of induction in twenty-seven additional cases, obtaining successful results 
in twcntj’-six of them. The case that failed to go into labor was a patient with hydramnios. 
The onset of labor followed in from two to seventy-two hours, the average time of elapse 
being twenty-three and one-half hours. 

The chief objections to uterine puncture for amniograpliy are the possible danger of 
injury to the intestines, and of trauma to the fetus, placenta, or umbilical cord. The taking 
of such risks is certainly not justified in view of the eflSciency of the safer methods of x-ray 
placentography now in use. 

The important milestone in the development of techniques for x-ray visualization of the 
placenta came with the publication, in January, 1934, of a paper by Snow and Powell.2 They 
described the simple procedure of taking anteroposterior and lateral films of the uterus with 
the patient recumbent. Without any special preparation of the patient, they employed a 
technique of relatively high voltage and short exposure time, and achieved a sufficient soft- 
tissue effect to allow ready visualization of the placenta. In the sixty routine cases upon 
which this method was emx)loyed, the position of the placenta was generally demonstrable as 
a long, elliptical thickening of the uterine wall, not occupied by fetal parts, and lying wholly 
within the ovoid shadow of the uterus. Snow claimed that the placenta could usually be 
differentiated from the liquor amnii because, “consisting of tissues and blood, [it] causes 
greater obstruction to the roentgen rays than the amniotic fluid, which is of low specific 
gravity. ’ ’ The experience of other workers,!®* n including ourselves, has not borne out the 
possibility of making this fine distinction, but such is seldom necessary except in cases of 
hydramnios. 

One month following the paper by Snow and Powell another major contribution was 
made by Ude, Weum, and Urncr.® They reported a case in which an anteroposterior film of 
the uterus of a woman in the third trimester of pregnancy showed the head displaced upward 
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from Iho polvis nnd <o Uio Tiiny ,‘il.so riolod flial a mass was lyinfj on <lio Joft side of 

■tlio lower utorinc' aiul tlmt it oxlcmlcd down bonoalli tlio head, comiiip; between it 

nnd Ibo bladder. Tho blnddt.'r bad only a small amount of urine- in it, but was visualized 
never! beb'»ss. Tliey made tbe diagnosis of ]ilacentn previsi, and it was substantiated at cesarean 
section. This is tbe first x-ray diagnosis of tins condition that we can find in tbc American 
literature. In subsequent cases, Ude and bis e.o-worker.s injected tbe bladder with sodium 
iodide solution, thus introdueiufj x-ray cy.-^tofjrapby as an adjunct aid in tlio localization of 
the |dacentn and tbe diajrnosis of ]dacentu ])rcvia. 

In the year.-; siina' tbe jnoneeriu'j cited in tbe fore<ioinfr, many otlier workers have utilized 
and developed tbe ori'^innl methods of Snow and of Ude, but in this country in recent, year.s 
there have been no jmbli.slied jiajM'rs reporting tbe uso of tbe amniojirapby teebnique of 
Menees, ot al., ICerr and Mackny, and Utirko. 

In subsequent papers. Snow'- and Snow and Rosensnbm-'' reported the demonstration by 
x-ray of ])renmture separation of the placenta, late extrauterine iirec;nani-y (in one instance 
be demonst r.'ited a tliiekened amniotie sue), some tumors complicatinp: proj^nancy, and, when 
tbe bladder bad Iwen injecteil wiili from Lift to 2(.in c.c. of air, jdaeenta previa. In a furtlior 
paper on e.ystocrapby, Ude, Urner, and Robbins'^ ri'ported forty-four new cases in which they 
injected -tO c.c. of sodium iodide solution into tbe bladder, and further jirepared tbe patient 
by low colonic. Hushes in order to empty tbe lower bowel of feces .and jjas. I'bcy took bt by 
17 inch anteroposterior films, from which they made tlio diafriiosis of central placenta previa 
in four cnse.s and partial jirovia in one, tbe other thirty-nine bein'; negative for placenta 
previa, Tbe clinical findings from Ibis group sliowod that forty caso.s aero negative for 
placenta previa, while three bad central previa and one liad partial previa. Tlicir one error 
was on tbe positive side and thus was not dangerons, Tlie clinical result of Ibis low incidence 
of error, s-tate I'de and liis oo-workors, is that their obstolrieians have never been misled into 
oe.Rarean section, but have often bi'en strongly fortified to proceed witii surgery when tbe 
.«uspccted clinical findings of placenta jirevia wore confirmed. Surgical ])roccduros .should not 
bo carried out sobdy on the basis of jilaccntograpby, they warn, and tbe roentgenologic opin- 
ion slionid bo used by tbe clinician juirely ns corroborative evidence. 

Recent Studies 

Tlie literature contains tbe re))orts of innny other subsequent workers (Me.Iver,i5 Mc- 
Dowell.W' JIall, Currin and I^yncb,'" Prentiss and Tucker, is Beck nnd Light, le Bippcl nnd 
Brown, 'SC, 21 , S 2 Lloyd and Samuel, Buxton, Bunt and Potlor.c-i :\rangcs-Smitb,=!' McCort, 
Davidson and Wnlton,^'' Sebeetz, Good and llun1,ci and Bisbopii>) who have nscjl either the 
soft-tissue or cystograpbie, technique, or both. Tbc chief clinical importance of tbe methods, 
naturally, is tbc making of a positive or negative diagnosis of placenta previa. Some have 
found, in making cystograpbie studies, that the use of air in tbe bladder, instead of a radio- 
paque liquid, is of great advantage in tliat no part of the fetal licad is obscured nnd a more 
exact picture of the tbicknc,=s of tbc soft tis.sues between tbc bead .and tbe “black” bladder 
shadow is obtained on tbe film. Others advise tbe use of varying amounts of 12.5 per cent 
sodium iodide solution, and take anteroposterior, lateral and, sometimes, oblique views. Three 
writersm. z-i. 10 havo rojiorfcd good results from taking anteroposterior precision stereoscopic 
films of tbc bladder, which they found to be of particular advantage in diagnosing placenta 
previa in cases with breech presentation. On anteroposterior cystograpbie films, in cephalic 
presentation without placenta previa, the usual distance of tbc bead from the bladder shadow 
has been dclerminedis to range between 1.1 and 1.3 cm. This space contains tbe fetal mem- 
branes, tbe wall of the lower uterine segment, tbc 2 %’e.sical iieritoneal layers, and tbe tliick- 
ncss of tbc bladder wall itself. IVlien some additional soft-tissue mass is seen to be inter- 
posed between tbc bead and tbe bladder shadow, increasing the distance between them or 
displacing the bead appreciably upward or aside from its usual roughlj’- central position in 
tlio pelvi.s, one must immcdiatclj' be suspicious of tbe jiresence of placenta previa. 

Tbe reported success in accurate localization of the placenta in some fairly large series 
of case.s varies roughly between 85 and 97 per cent. In a series of 92 women with tliird 
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trimester bleeding, -Dippel and Brown , 22 using only the soft-tissue technique, found no errors 
in their roentgenologic localization of the placenta in the 53 instances in which its position 
was checked by reliable clinical methods. There were eleven cases of placenta previa in their 
series, all of which were correctly diagnosed bj' x-ray. The soft-tissue technique alone, report 
Buxton, Hunt and Potter,24 gave accurate msualization of the placenta in 86.1 per cent of 
a series of 108 cases of painless bleeding in the third trimester. By using the soft-tissue 
method and cystographic studies where indicated, they were able to locate the placenta 
accurately in 97.6 per cent of all cases so studied. In this series they had seventeen cases of 
placenta previa, sixteen of which were correctly diagnosed by x-ray. Bishopio states that in 
properly taken films the diagnosis, "negative for placenta previa," should achieve an accuracy 
of 97 per cent or better, if care and judgment are exercised in their reading. 

Successful results in x-raj’^ placentography can be obtained only when the obstetrician 
and roentgenologist work together in a harmonious team. As Matthews28 stated: "The 
obstetrician must take the lead and exhibit the proper amount of enthusiasm, for certainly 
the roentgenologist cannot be expected to know when roentgenogi’aphy is indicated in a given 
obstetric case. It would seem, therefore, that the future of this very important lielp in better 
diagnosis is entirely in the hands of the obstetrician. ’ ’ " The method requires some study 

and observation and special interest on the part of the roentgenologist as well as cooperation 
of the obstetrician to show results,’’ writes Manges-Smith. 2 r) 


Technique 

At the Boston Ljdng-in Hospital we have used an x-ray technique essentially 
similar to that reported by Dippel and Brown.-® 'When compared with the 
regular technique for taking roentgenogi'ams of the abdomen, it differs chiefly 
in that a slightly higher voltage and lower exposure time are emplo.yed. In 
taking films of the pregnant uterus with the patient bang flat on the table, we 
use a regular intensifying screen and a 14 bj^ 17 inch film. We vary our KVP 
between 75 and 82, depending on the degree, if any, of obesity. With our 
machine we use 100 Ma. and an exposure time of 1 to 2 seconds, whereas Dippel 
and Brown used 50 Ma. for 4 seconds. This factor can be varied according to 
the range of the equipment, ])ut we prefer to use the higher jMa. and the shorter 
time exposure as it decreases the chance of fetal movement showing on the film. 
Dippel and Brown used a tube-film distance of 42 inches, whereas we have 
always taken our films at 40 inches. We employ our regular Potter-Bucky grid, 
but no filters nor special roentgen-tube equipment are necessary. In developing 
our films we rely chiefiy on time, varying it slightly, if necessarjq according to 
the usual indications. We have not found it necessary to develop the films by 
sight, as recommended by Carty.®® Along with other workers in this field, we 
believe that almost any average x-ray equipment, if properly used, will give 
adequate soft-tissue films. 

We have gradually evolved our technique, and now recommend taking the 
fii-st film with the patient lying on her side (See Fig. 1, Film A). We try to 
get her to keep her legs unflexed at the hips as much as possible so that the upper 
thighs will not overlie the lower uterine segment (See Fig. 2, Film B). If the 
firet lateral film does not show the placenta, or appears to show only an edge of 
it, we place the patient on the other side, either with the transverse axis of the 
pelvis perpendicular to the table top or at some degree of obliquity to it, accord- 
ing to the sugge.stive findings of the first film. Since about 85 to 90 per cent of 
placentas lie either on the anterior or posterior wall of the uterus^’ the lateral 
film is usually sufficient. In some cases, again follow the suggestion of the first 
film, we take "the second plate with the patient lying flat on her back, as this will 
allow visualization of placentas which lie in part or in whole on a lateral wall 
of the uterus (See Fig. 3, Film B). The whole point is that, in order to have 
the placenta show on the film, we must endeavor to secure, as nearly as possible, 
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07} edfictvisr vi( ir of its emt/'ot vc7't{col axis. In same eases, where the present- 
ing part, ajipears to be riding above or to one side of the inlet of tlic true pelvis, 
wo will take lateral and/or antorojiostcrior films of the ])a1ienl, in the standing 
position, and. in most of these cases, jiroviding the patient’s bladder is emptj', 
gravity alone will bring the presenting iiart downward to a closer approximation 
with the pelvic inlet (See Fig. I, Film /}), or may even bring about some engage- 
ment of the part. Anterior over-riding of the .symiihysis pubis by the head has 
been noted in patients who have relaxed anterior abdominal walls and postural 



A. 17. 

1. In tho two above tllins (lie iilacentn lies low on the posterior uterine wail; tiicy offer 
a comparison between iiartlal and inartdnal placenta jn-cvla. 

Film A; C. D., tJntt No. ;in;.’82. X-ray No. 229S1, a .‘?2-year-old ftr.'ivida ii, para 1, had a 
small amount of painless brlpilit v.aslnal ble<‘dinn in her ^.'ith weclt. and again in her 31st 
week, at which time the above x-ray wa.s taken. The roentgenologic diagnosis of ‘i>osterior wall 
placenta, with partial plac<;nta jircvia" was made. She bled again, in greater .amount, in 
her 33rd week, and v.aginal exmlnation revealed her to have a partial jjrcvla. Immediate 
cla.HSlcal .section w.a.s done, and the placenta was found to lie low on the posterior uterine wall 
and its lower border extended partially acro.s.s the internal o.s of tho cervix. Mother .and baby 
survived. Note the anterior dlBjilaccnient of the liead from the sacral promontory, a di.stanco 
of C..'i cm. on tho illm. The head Is not only over-riding the .symphy.si.s pubi.s, but iie.s S..") cm. 
.above it. Thl.s film pre.sents a cl.assic picture of low po.sterior wall placenta with partial 
previa. 

r'ilm JS: M. C., Unit No. SllfiG, x-ray No. 25096, a 24-ycar-oId gravida v, para iv, had a 
painless “sudden gush" of bright blood from the vagina wlien she was at term, following wliich 
the .above film was taken. The x-rav diagnosis was "low posterior wall placenta, with marginal 
placenta previa.” There was further bleeillng the following day, and at v.aginal examination the 
lower border of the iilacenta was jialpated 2 cm. .above the internal os on the posterior wall 
of the lower uterine segment. Immcdi.atc section was done, at which time the placental posi- 
tion was verified. Mother and baby survived. Note the anterior displacement of tho head 
from the sacral promontoi-j' (5.5 cm. on the film), .and the fact that the he.ad, in contrast to 
Film A, lle.s directly upon the symphysis pubis. This plate is a typical i-eproscnt.ation of low 
posterior wall placenta with marginal previa, and since it was taken with the patient stand- 
ing the head came down as close to tho symphysis pubis as tho intervening uterine wall 
thickness would allow. 
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hyperextension of the lumbar spine. We usually take standing cystograms in 
such cases, and occasionally have applied light manual pressure to the appro- 
priate portion of the fetus, thus slightlj’- augmenting the force of gra\dty in 
Ijringing the head down to some degree of approximation with the bladder. If 
the lower uterine segment is filled in part or in whole by the placenta, the head 
will remain displaced in some upAvard direction from the inlet of the pelvic canal 
as it did in Film A in both Pigs. 2 and 3. 



A. Ji. 

Fig. — In the two above films the placenta lies low on the anterior uterine wall and 

they offer a comparison between partial and marginal placenta previs. 

Film A." M. L., Unit No. 44225, X-ray No. 2G248, a 28-year-old gravida 11, para i, 
had slight vaginal staining in her 21st, 23rd, and 25th weeks of pregnancy. In her 27th 
week she passed a small amount of bright blood and reported to the Out-Patient Department, 
where transverse lie of the fetus was discovered. X-ray studies were made, from which 
it was felt that she probably had placenta previa, with the placenta low-implanted on 
the anterior uterine wall. At the beginning of her 29th week she had a sudden vaginal 
hemorrliage, came to the hospital at once, and cystography was carried out (Film A). As 
this standing lateral cystogram shows, the head (outlined by arrows) is “riding" G.5 cm. 
(on the film) above the bladder, and 9 cm. above the symphysis pubis. The x-ray diag- 
nosis was “low-implanted anterior wall placenta, with partial previa," which was shortly 
conflnned at vaginal examination. Brisk bleeding occurred, and a Braxton Hicks version was 
done, a 2%-pound infant, which succumbed, being shortly delivered. The mother survived 
without difliculty. 

Film B: Ij. K., Unit No. 3782G, X-ray No. 24995, a 32-year-old gravida iv, para ill, 
had vaginal bleeding with cramps in her 30th week of pregnancy, following which episode the 
above x-ray was taken. The roentgenologic diagnosis was “low implanted anterior wall pla- 
centa. with marginal or partial placenta previa.” She hd further bleeding at the beginning 
of her 34th week, following the onset of desultory bleeding, and vaginal examination re- 
vealed the lower placental border to lie about 1 cm. above the internal os on the anterior 
wall of the lower uterine segmnet. Classical section was done at once, at which time the 
position of the placenta was confirmed. Note the upward displacement of the head (G.5 cm. 
on the film) from the symphysis pubis, akso its relatively normal relation to the sacral pro- 
montorj- (a distance of 2.5 cm.). The placenta is seen to lie over the entire length of the 
anterior uterine wall, and this film presents a classic picture of anterior wall marginal pla- 
centa previa. 
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Wo <lo oyslographie studies in cases in wiiielv the placenta is not adequately 
dcinonst rated in the l)ody or fundus of the uterus l)y the soft-tissue teeliniquc, 
or wlicn the film suggests that a major portion of the placenta lies in the lower 
uterine segment, or if the head is displaced upward or to one side of its usual 
more or less central ]H)sition in or above the inlet of the pelvic canal. Tims, if 
there are any lindings suggestive of the presence of placenta previa, we do 
cystography. Our usual method is to inject 100 to 200 e.c. of .12.5 per cent 
sodium iodide solution into the bladder. We then take an anteroposterior him 
with the patient, lying on her back. If this tilm is not conclusive, or if we 
ap])ear to have a placenta lying low on the ])Oslorior oi- anterior wall, we turn 



A. B. 

Fiff. 3. — Tlio two fibovc alin.s were taken on the .■^anie patient at an Interval of sl.v weeks. 
They show the per.si.stent anti sijnllnv Olsplacement of the head which is frequently seen in 
easo.s of complete placenta previa. 

C. .S,, Unit No, 2G2-1S, X-ray No. 2.')tt32, a 32-yoar-o)d Rravida vli, para vl, had sudden, 
Painlc.s.s vaginal blending In lier 2fitli week. She was admitted to the hosidtal and x-ray 
studies were made (Film A). As Film A shows, the left horn of the bladder Is depressed 
lower than the right horn, and the head is di.splaccd upward and to the right. .A roentgeno- 
logic dlagnosi.s of "low-implanted left lateral wall placenta, with complete placenta previa" 
Was made. The patient wa.s kept In the hospital, and another x-ray was taken at the be- 
ginning of her 32nd week (Film B). This .second flhn .show.s the increased size of the fetus, 
and the head is similarly displaced, hut Is higher and more to the right, as one would natur- 
ally expect In view of its Increased size. The soft tissue detail of the lower uterine seg- 
ment, which appears to bo flllod by the placenta, is plainly visible in this film. The patient 
remained in the hospital, and when .she was C weeks from term she had a .sudden profuse 
painless hemorrhage. Section was done at once, the baby being so delivered 28 minutes fol- 
lowing the onset of the bleeding. Tlic placcnt.a was found to lie exactly as pictured in the 
x-rays, and its lower border covered and extended 2 inches to the right beyond the internal 
os of tlie cervix. Mother and baby survived. 

Film A was taken witli tlic patient standing, and in .sucli a case, wliere the head still 
does not .settle down into the superior bladder conc.avlty, one can bo reasonably certain that 
It Is displaced therefrom by some soft ti.ssue ma.s.s which is occupying the lower part of the 
lower uterine segment. This case also illustrates the necessity of taking anteroposterior 
views of the utci-us In order to visualize the occasional placenta implanted on a lateral uterine 
wall. The lateral films In this case did not show the placenta, and were of value only insofar 
as they thereby suggested a lateral wall implantation. 
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the patient on her side and take a lateral cystogram. If these two films are 
unsatisfactory, or if the presenting part is riding too high above the bladder, 
we will take anteroposterior (Film A, Pig. 3) and, if indicated, lateral views 
(Film A, Pig. 2) of the bladder with the patient standing. If the sigmoid is 
filled with feces and obscures the relationships of the lateral cj’^stogram, we 
gently flush it out and put some air in it. This procedure is of particular value 
in eases where there is a low posterior wall placenta as the air-filled sigmoid 
allows greater definition of the posterior half of the lower uterine segment. It 
is very seldom that these measures will not allow one to rule in or out the pres- 
ence of placenta previa, particularly if the duration of the pregnancy is thirty- 
four weeks or more. 

The films are read and reported by the Eesident Obstetrician. A small 
percentage of them are also taken by the Eesident Staff, but most are taken by 
our regular technicians. Our x-ray department is on the delivery floor, and at 
anj' time, day or night, we can obtain x-ray studies on our patients within a few 
minutes. "We believe that this is an ideal system, both in treating our patients 
and in training our Eesident and House Staffs. 

Studies and Results 

We have studied the films taken on 488 women for localization of the 
placenta during 1945, 1946, and 1947. Pour hundred thirty-two of these were 
patients with uterine bleeding occurring in the third trimester. The other fifty- 
six cases were x-rayed because of persistent transverse or oblique position of the 
fetus in the last ten weeks of pregnancy. The 432 cases of bleeding occurred 
during a period in which there were 14,166 deliveries after viability. Hence 
3.05 per cent of all patients had x-ray studies because of uterine bleeding.^^ 

In our series of 488 women who were x-rayed, the films on 14 did not allow 
our visualization of the placenta because the pregnancy was too early to allow 
adequate definition, because of the presence of twins or marked hydramnios, or 
as tlie re.sult of technical error. Thus we finally had readable films on 474 women, 
and they constitute the series here reported. 

In 414 eases, or 87.3 per emit, we were able to make the diagnosis, “negative 
for placenta previa,” from the first soft-tissue films without difficulty, and in 
this group we cannot discover any evidence that we missed a single case of 
placenta previa. In the other 60 eases, or 12.7 per cent, we resorted to fuilher 
films, cystograms, or more intensive studj’- of the original plates because of 
obvious or suggestive evidences of placenta previa. The roentgenologic diag- 
noses re.sulting fi’om our deliberations on the total series are represented in 
Table I. For the .special purposes of this study all of the x-ray diagnoses pre- 
sented in this table were made without loioiidedge of the actual clinical findings, 
and the only history knovm was the patient’s parity, expected date of confine- 
ment, and the fact that she had had some bleeding (except in the films which 
showed transverse position of the fetus). All clinical findings were determined 
either at deliveiy, at sterile vaginal “double set-up” examination, or at cesarean 
.section. 

In our total series, we had^ 39 cases of placenta previa, complete previa 
being present in 21 women, partial_ previa in 8, and marginal previa in 10. Not 
included in our series are 10 additional cases of placenta previa which occurred 
during the period covered by this study. These patients, on arrival at the hos- 
pital, were bled out or in shock. Their condition was such that emergency 
transfusion, vaginal examination, and ee.sarean section were indicated, and we 
did not subject them to the loss of time that x-ray studies would have neces- 
sitated. 

•Otir ho.'pit.nl rocorcl.s show that about 87.5 per cent of the cases of uterine bleeclinp 
in the third trimo.ster had .x-ray studie.=, and thu.s, by interpolation, we can derive a figure of 
about .3. IS |)cr cent for the incidence of third trimester uterine blcedinEr in our clinic as a 
wliole. 
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The most dangerous mistake one ean make in diagnosing- these films, obvi- 
ously. is to' say. in any given ease, that the i)l;itc is '‘negative for ])laeenta 
previa *' when, in actual fact, the woman does have this condition. As Table 1 
shows, we made this serious mistake iii three eases. In each case, however, the 
dcgi’ce of ])revia was only marginal. Table 11 shows an analysis of these cases. 


TAiiiii: J. .\<’ci:i!AeY os Koi;NT(ir.N‘(H.ot:ic iU.m.susis oi' Pitrsr.sci; ou Aii.sksci; of Pi.acknta 

Pi!i:v!A IN A Skuh;s uk - 17-1 Casks 




o.\si:s niAOXosicn 
“Nro.ATivK ron 
rr.ACKNTA I’imviA •’ ’ 

CASES mA(JNO.SF.I) 

‘ ‘ rOSITlA'S FOR 
ri.AcENTA rnnviA” 

] 

NUMBKK 

OK cAsr..s 

j niACNO.KIS 

1 coititr.CT 

niAONO.SIS 

IN'COiaUXT 

DIAONO.SIR 

COI!I!i;CT 

niAONOSI.R 

incorrect 

C:is<\« readily di:>giu).<i‘d fniiii 
first films* 

■nt 

or 

ST.."! per eent 

•IM 

none 

none 

none 

B. Cases suggestive of plueent.a 
previ.n, nnd given further x-ray 
studj* and/or dclihcnitionst 

(to 

or 

12.7 per cent. 

M 

a 

.17 

G 

Totals 


12S 

.1 

S7 

G 

Biagno.stie error 


0.7 per cent 

1G.2 per cent 

Total eorrcct diagnoses 

Total incorrect diagnoses 

Total diagno.stic error 


■1()5 

0 

J.9 ))er eent 




•No .‘.'poclnl ollnloiU oli* fli-iip w!i.« mtnU: a.*! to tlio tiuo loc.-illon of the placenta in these 
hut Jit (Icllvcry there ^va.^ nothinj^ to .surKO.*?! that .';oinc tli'Ki-ce of plficonta previa liad 
been prcj-cnt. 


tActual po.«ition of placenta was dctorniincd in lhi.s proup, either by .sterile vaginal 
cxnniinatlon or at cc.sjircan .soollon. . 

As Table I .shows, we made the incorrect ])ositive diagnosis of placenta 
previa in six cases. 'While the false positive diagnoses comstitute technical errors 
in the method it.self, they arc not potentially dangerous to the patient. Table III 
shows an analy.sis of tho.se cases. 

The obvious fact disclosed in Tables 11 and III is tliat we were able to diag- 
nose complete, or central, placenta previa correctly in all of the 2.1 instances in 
which it occurred in our scries of 474 cases. All of the eight women who had 
])artial jilacenta previa also were correctly diagnosed. We made false negative 
diagnoses in three of tlie ten cases in which marginal placenta previa was present. 
No incorrect, ])ositive diagnoses for comjdete ])laccnta previa were made, but we 
did make one for partial previa, and five for marginal previa. 

In two of our three false negative diagnoses (sec Table II) we underesti- 
mated how far down the lower border of the placenta extended on the posterior 
wall of the lower uterine segment., and this particular situation thus constituted, 
for practical pui’poses, our chief diagnostic pitfall. 

In our six false ])ositive diagnoses (see Table III) we overestimated how far 
the edge of the placenta extended downward when it was implanted low on the 
anterior wall in four of the cases, and we made the same error in two cases when 
it Avas low on the posterior Avail. 

We did not make any incorrect diagnoses fi'om our cj'stogram films. In the 
cases in AAdiich avc resorted to this technique, avc confirmed the presence of pla- 
centa ]-)revia in 39 per cent, ruled it out in 50 per cent, and confirmed Ioaa' im- 
plantation in 11 per cent. C.A^stographic stiidies Avere not done on any of the 
three cases represented in Table II, because in tAVo of them (Cases 1 and 2) the 
clinical picture Avas obviously that of placenta previa until proA^ed otherAvise by 
sterile Amginal “double set-up” examination. These tAA'^o cases required immedi- 
ate emergency measures and there aa^s neither the need nor the time for further 
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X-ray studies. In tlie third case in Table II (No. 3), cystography was not done 
because the patient had a second bout of bleeding one week following her first 
episode, and sterile vaginal examination was decided upon and carried out 
forthunth. 


Table II. Analysis of the 3 Cases of Marginal Placenta Previa in 'Which Incorrect 

Eoentgenologic Diagnosis Was Made 



NUMBER 
OF WEEKS 
PREGNANT 
AT TIME 
OF X-RAY 

POSITION OP 
PLACENTA AS 
DIAGNOSED 

BY X-RAY 

POSITION OP 
PLACENTA AS 

determined 

CLINICALLY" 

TYPE and 
AMOUNT OP 
VAGINAL 
BLEEDING 

TREATMENT 

OUTCOME 

for mother 

AND INFANT 

M. S., 

32 

Low-im- 

Low-implanted 

Sudden pain- 

Despite x-ray 

Both 

;i-ray No. 
3,314; 

I nit Hist, 
to. 41,718 


planted on 
posterior 
uterine wall 

on posterior 
uterine "wall, 
with lower 
border 214 
cm. above 
internal os 
when 2 cm. 
dilated 

less bleeding 
of 300 c.c. 
with subse- 
quent contin- 
uous trickle 

diagnosis, 
clinical pic- 
ture clearly 
indicated need 
of vaginal 
examination, 
which was 
done and fol- 
lowed by sec- 
tion 

survived 

E. B., 

32 

Low-iiu- 

Low-implanted 

Sudden pain- 

Despite x-ray 

Both 

A-ray No. 
13,487; 

Jnit Hist. 
70. 37,205 

« 

planted on 
posterior, 
and partly 
on left lat- 
eral uterine 
wall. Ques- 
tionable 
marffinal 
placenta 
previa 

on posterior 
and left lat- 
eral uterine 
wall, lower 
border lying 
almost at 
internal os 

less bleeding 
of 400 c.c. 
with subse- 
quent contin- 
uous trickle 

diagnosis, 
patient’s clin- 
ical condition 
clearly in- 
dicated need 
of section, 
which was 
done at once 

survived 

M. C., 

291/0 

Low-im- 

Marginal pre- 

“Several sud- 

Vaginal exam- 

Mother 

*I-ray No. 


planted on 

via, placenta 

den gushes” 

ination done 

survived. 

!4,7G0; 


anterior 

low-implanted 

at 29% weeks. 

at 30% weeks. 

Infant 

Jnit Hist. 
7o. 42,925 


uterine wall 

on anterior 
uterine wall 

followed by 
another sud- 
den flow at 
30% weeks 

and No. 5 
bag inserted. 
Normal spon- 
taneous deliv- 
ery resulted 

weighed 

2 pounds 

12 ounces 
at birth, 
died of pro- 
maturity 


As far as the outcome was concerned in the nine cases we diagnosed incor- 
rectly, all of the mothers survived and there was no avoidable fetal mortality. 
Our x-ray diagnoses, as to placental position, were correct in 98.1 per cent of 
the 474 eases, which is practically the same rate as was achieved hy Buxton 
et al.-^ and by Bishop.^® If we count the pi’eviously mentioned unreadable films 
taken on fourteen women as diagnostic failures, our method in the total series of 
488 eases achieves a correctness of 95.3 per cent. 

As has been stated, only 432 of the women in our series were x-rayed be- 
cause of vaginal bleeding. The other 56 cases had routine x-ray studies solely 
because of the discovery, during routine palpation in the Out-patient Depart- 
ment, of persistent transverse or olilique position of the fetus in the last ten 
weeks of pregnancy. We have followed this practice at the Boston L>ang-in 
Ho.spital for several years, and have found that transverse position of the fetus 
has been noted clinically, or by x-ray, in about one-third of our cases of pla- 
centa previa. Such fetal position, thus, is a particularly important diagnostic 
sign in placenta previa.®® 
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Ol’ the 56 patients in our series who had ti’ansvcrse or oblique position of 
die fetus. 12, or 21.4 per cent,, had placenta previa. Breech presentation was 
found in 53 women, and, of the.se, three had jilaccnta previa, all of which con- 
ditions were correctly diatrnosed by x-ray. Three hundred sixty-seven eases had 
cephalic iirescntation, in twenty-four of which there was ])lacenla ]ircvia. Two 
of the incorrect negative diagnoses for ]daccnta previa (Cases 1 and 2, Talile II) 
wei’C made in women with ce]ihalic ]>re.sentation, while the third (Case 3, Table 
II) was made in a woman who had transverse ])Osition of the fetus at the time 
the him was taken. 


TAm.r 111. Ax.m.y.si.s or a G.\si;s iNoor.urcri.v DiAcxosra as IIavixo Pi.acknta Pufa-ia 



NTMUKi: 
or wrr.K.'^ 
ri:i:oN'ANT 
.\T TIMS 

OK X-!;.\Y 

ro.siTiox or 
ri.ACi:N*TA AS 
niAfiXo.sr.n 

11 V .\'-r.,\Y 

roSITlON* OK 
l't.ACf;NTA AS 

pi:tki:mixi;p 

CI.lSICAI.t.Y 

TYl’K AXP 
AMOeXT OK 
VAfilXAI. 

Pt.KKPtXG 

rnr.AT.MF.XT 

OCTCOMK. 

Kor. 

.\roTUEn 

ANTI 

IXKAXT 

1. it. p., 
X-mv No. 
21,047: 
Unit Hist. 
No. 30,070 

40 

Low — 

iinplantfil on 
posterior wall, 
with marginal 
jirovia 

Character of 
labor and 
delivery 
excluded 
previa 

•Slight .spotting 

Gpontnneous onset 
f(f labor. Nor- 
mal low forcep.s 
delivery 

Both sur- 
vived 

2. P. E., 


.Marginal nr 

Vaginal exami- 

•Sligiit .spotting 

Spontaneou.s on.^ot 

Botli sur- 

X-rav No. 
23,045; 
Unit Hist, 
No. 1G,.')G5 


partial prcviti, 
]ilaccnt:i low 
on posterior 
wall 

nation done, 
no placcntti 
previa found 

at 22 week.'s, 
at '.Vi% weeks, 
and at 35 
weeks 

of labor, with 
low forceps de- 
livery at 35^<: 
weeks 

vived 

3. G. C„ 

31 Vj 

Low — 

Normal elmr- 

None, X-ravs 

Sjtontaneous cor- 

Both sur- 

X-r.av No. 
23,337; 
Unit TH.st. 
No. 23,0fi3 

innilantod on 
anterior 
uterine wall, 
with nmrginal 
previti 

actor of labor 
and delivery 
excluded 
previa 

taken heoausc 
of per.sistcnt 
Ir.'pi.svorse 
position of 
fetus 

reef ion of fetal 
position to ceph- 
alic prc.scntation 
oecnrrcd. Nor- 
mal spontaneous 
deliver}* at term 

vived 

4, E. S., 

27 V:: 

Low — 

Low — 

Moderate 

Uterus tense and 

Mother snr- 

X-rnv No. 


iinplantod on 

implanted on 

bleeding off 

tender. Clinical 

vived. In- 

23,480; 


anterior 

anterior wall, 

and on for 3 

y)icturc was tliat 

font's 

Unit Hist. 


uterine wall. 

but not a 

d.'ij's (had 

of partial jire- 

birth 

No. 10,5G0 


with niarpnal 
previa 

Tiiarginal 

previa 

anemia and 
Grade I pro- 
eclampsia) 

mature toxic sc])- 
aration of pla- 
centa. No previa 
found at vaginal 
examination. Sec- 
tion done 

weight, 2 
pounds, 8 
ounces. 

Died of 
prema- 
turity 

5. G. E., 

30 

J..OW 

Normal elmr- 

None. X-ravs 

Sponfanooiis omsef Both sur- 

X-ray No, 
24,147; 
Unit Hist. 
No. 8,000 


imiilanted on 
anterior wall, 
with marginal 
yn-evia 

actor of labor 
and delivery 
excluded 
previa 

taken because 
of persistent 
(ransver.so 
position of 
fetus 

of lai)or, with 
normal spontane- 
ous delivery at 
term 

vived 
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Discussion 

The figures denoting the accuracy of x-ray localization of the placenta 
generally have been impressive. In this paper, they turned out to be far better 
than we had expected when the study was in progress. We were certainly not 
sure of our diagnosis in quite a few of the cases, but this feeling has been some- 
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what allayed by the fact that we subsequently were proved to have been correct 
in 98 per cent of the instances. It is difficult to feel sure of a diagnosis Avhen one 
is making it largely on negative instead of positive evidence, as is usually the 
case in this work. The reading of soft-tissue films of the pregnant uterus is in a 
different category from reading a plate showing a fractured femur. In the case 
of the fracture, one is able to make a straightforward diagnosis on positive evi- 
dence. It is quite the opposite with soft-tissue films of pregnancy, for in them 
one is merely able to cite an im-pression or an opinion as to where the pla- 
centa lies. 

We have encountered many pitfalls, as have others,^®’ in interpreting 
our films. In a first film, we have found the head riding high above the inlet 
and over-riding the symphysis in cases in which the patient merelj’’ had a bladder 
full of urine. In these instances we have had the patient empty her bladder, 
have injected it ■\\dth about 100 e.c. of sodium iodide solution, and have taken 
a lateral standing cj^stogram. A rectosigmoid full of soft feces can produce 
much the same picture. 

In the multigravid patient with marked relaxation of the anterior abdominal 
wall, there can be some anterior and upward “floating” of the head away from 
the pelvic inlet when she lies on her side on the x-ray table.®® In such a case, a 
standing lateral film, Avith, if neee.ssaiy, some light manual pressure exerted 
downward on the upper fetal pole, usually brings the presenting part down to a 
position in which it “rests on the bottom” of the lower uterine segment, and the 
true anatomic situation then can be correctly pictured. 

The localization of the placenta in tAvin pregnancies is difficult, and, in our 
series, in the several instances in AAffiich this condition Avas encountered, AA^e Avere 
not able to Ansualize it definitely. The same Avas true in cases Avith marked hy- 
dramnios and in normal iiregnancies of a dui’ation of less than 27 AA’-eeks. The 
delineation of the placenta is much more accurate and reliable in pregnancies of 
32 or more weeks, and this is particularly true in cystography. It is unusual 
for a eystogram to be as accurate at 26 AA^eeks of pregnancy as that pictured 
(Film A) in Fig. 3, and in any case earlier than 32 Aveeks cystography is best 
done AA'ith the patient standing. Nonobservance of this rule may give a mislead- 
ing representation of the actual anatomic relationships. If the anteroposterior 
film is not conclusive, a lateral eystogram also should be taken. 

It is difficult to demonsti’ate exactly AA^hat benefit our clinic has deriA'^ed from 
the adjunct diagnostic aid this x-ray technique has given us. We can state, 
hoAA'ever, that in a recent sampling series of 56 cases of placenta previa AA’^e had 
no materaal mortality, and that 21 per cent of those cases that had complete 
previa (they had transveme position of the fetus) AA’-ere diagnosed by x-ray and 
had cesarean section before any A’^aginal bleeding had occurred. Seventy per 
cent of the infants in this sampling series survived, 14 per cent AA’ere stillborn, 
neonatal death occurred in 14 per cent (chieflj'^ from prematurity), and 2 per 
cent Avere nonviable. 

At eATry prenatal visit, each patient is .specifically asked if she has had any 
vaginal staining or bleeding. If she ansAA'ci’s in the affirmafiA'e and is at or be- 
yond her 26th to 2Sth Aveek of pregnancy, routine soft-tissue x-ray studies are 
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made. If \vc feel relatively ccrlain. fixmi our .study of the films, that there is no 
placenta previa prc.scnt, avc send the patient home with whatever instructions 
are indicated. It is a relief to us not to have to admit such a case of slight 
vaginal staining to the hospital for a period of observation, and it is also a 
financial saving for her. Furthermore, we do not thus tic up any of our beds in 
.such nccdle.ss fashion, and we ai‘e. able to rest .secure in our minds that she has 
no more than 1 chance in oO of having placenta pi’cvia. By the same token if 
the x-rays are positive for ]ilaecnta previa, we keep her in the ho.spital and 
permit her to approach fetal viability jis nearly as her clinical course, with safely 
to her. will allow us (see ease report under Fig. 3). 

Our method also gives us a rapid and simple means, in eases of third 
trimester bleeding, of differentiating between placenta previa and partial pre- 
mature separation of a normally implanted ]daccnta. Once this point is settled 
wc can proceed with the indicated course of treatment. 

Wo do not intcJid, in any wise, to convey the imprc.ssion that x-ray .studies 
of the placental position should supplant vaginal examination in the diagnosis of 
placenta previa. Our experience has taught us, however, that the foreknowl- 
edge supplied by our x-ray studies has undoubtedly hcl]icd us to avoid an ap- 
preciable degree of hemorrhage following vaginal examination, when such exami- 
nation has been made with a mental picture of the apparent position of the pla- 
centa already in mind. 

X-ray localization of the placenta, as a routine in our hospital, has been 
successfully carried out over a continuous period of several years, chiefiy because 
of the genuine interest of the Visiting and Resident Staffs in the method. They 
have maintained this interest because the method has served them well. In view 
of the facts that .sjiocial or inordinately expensive x-i’ay equipment is not neces- 
sary, that any technician and mcmlicrs of the Resident Staff can be taught to 
take the films, and that a Kesident Obstetrician can be taught to read the films, 
wo feel that this method is practical for use in many hospitals in which it is not 
now being employed. If a careful and conscientious attitude is exercised by the 
technician taking the films and the doctors Avho read them, they will be much 
gratified by the long-range beneficial results it is po.ssil)le to attain. 

Conclusions 

1. The history of the devclo])ment of the methods of x-ray visualization 
has been traced. 

2. The x-ray technique employed at the Boston Lying-in Hospital has been 
described, and our routine methods of .securing the various x-ray views of the 
pregnant uterus in the last trime.ster have been outlined in detail. The chief 
objective, wo have found, is to position the patient in such fashion that an edge- 
wise view of the central vertical axis of the placenta will be represented on the 
film. 

3. Our method of taking x-ray cystograms has been described, and the indi- 
cations for so doing liave been stated. 

4. We were unable to vi.sualize the placenta in the x-ray films of fourteen 
women in our total series of 488 cases, but even though we counted these failures 
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of method in ^^dth onr diagnostic failures, we still achieved a correctness of 95.3 
per cent in localization of the placenta insofar as ruling in or out placenta 
previa is concerned. In the series of 474 cases in which the placenta was visual- 
ized, we made the correct diagnosis of presence or absence of placenta previa 
in 98.1 per cent. 

5. There were 39 eases of placenta previa in our series, and we diagnosed 
all of these correctly except in three instances in which marginal placenta previa 
was present. This gave us a correct diagnostic achievement of 100 per cent in 
complete previa (21 eases), of 100 per cent in partial previa (8 eases), and of 
70 per cent in marginal previa (10 eases). This demonstrates that accuracy in 
the differential x-ray diagnosis between marginal placenta pi’evia and low- 
implanted placenta was, in our hands, difficult to attain. No maternal mor- 
tality, and no increase in fetal or neonatal mortality resulted from our three 
“false negative” diagnostic errors. 

6. We made no incorrect diagnoses in cases in which cystography was done. 
We were not able to do cystographic studies in the three cases of diagnostic 
failure for reasons which we have explained. In doubtful eases, we have 
achieved good results l^y obtaining both anteroposterior and lateral eystograms 
of the patient when in standing position. 

7. We have had difficulty in visualizing the placenta in eases of twins, 
marked hydramnios, and in normal pregnancies of a duration of less than 27 
weeks. 

8. We have presented, as evidence of the beneficial diagnostic aid this x-ray 
technique has given us, the fact that in a recent sampling series of 56 cases of 
placenta previa we have had no maternal mortality, and that 21 per cent of the 
cases of complete previa were diagnosed and ti’eated before any vaginal bleeding 
had occurred. 

9. Since special x-ray equipment is not necessary in carrying out these 
studies, since the x-ray technique is simple, and since the Resident Obstetrician 
or any interested roentgenologist can learn to read the films, we believe that this 
method is a useful aid in the diagnosis of the cause of uterine bleeding in the 
latter weeks of pregnancy. 

The author "n'ishes to express his appreciation to Dr. Duncan E. Eeid, Professor of 
Obstetrics, Harvard Aledical School, for his helpful suggestions in the preparation of this 
paper, to Aliss Helen L. Wilkins, Chief X-ray Technician of the Boston Lying-in Hospital, 
whoso excellent films made this study possible, and to Mr. F. R. Harding for his photo- 
graphs of the x-rays. 
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SADDLE BLOCK ANESTHESIA- 

Herbert E. Schmitz, M.D., Janet E. Towne, M.D., and CtEORGe Baba, M.D., 

Chicago, Illinois 

(From the Department of Obstetrics and Gynecology , The Stritch School of Medicine, 
Loyola University, and the Letois Memorial Mateimity Hospital ) 

I N THE past two years saddle block anesthesia in obstetrics has gained wide- 
spread popularity. Numerous articles have appeared in the recent literature 
and all are enthusiastic about its use. Our preliminary report was made in 
1947.^ It seems appropriate, therefore, to I'eview our two years’ experience 
and make a final report regarding the suitability of this anesthetic procedure in 
obstetrical cases. 

Material Studied 

Since Sept. 6, 1946, heavy Nupereaine saddle block anesthesiat has been 
used in more than 1,200 selected eases delivered on the obstetrical teaching serv- 
ice of the Stritch School of Medicine, Loyola University. This service includes 
the Lewis Memorial Llaternity Hospital, Mercy Hospital, St. Vincent’s Infant 
and Maternity Hospital, and Misericoi’dia Hospital. For the sake of uniformity 
of analyses, only the 877 cases delivered at the Lewis Memorial Maternity Hos- 
pital will be presented. 

The pharmacology of “heavy nupereaine,” the technique of administration, 
and the contraindications for this procedure have been mentioned in our pre- 
vious report and need not be reiterated. The time of administration was the 
late first stage or the early second stage of labor. The dosage for most cases was 
2.5 mg. and was repeated in only 36 cases, or 4 per cent. 

Results 

The success of the iiroeedure was based solely on the degree of subjective 
relief obtained bj^ the mother and not on the level of anesthesia. Thus, we 
have classed as “ ineompletelj'- relieved” those patients in whom saddle block 
ane.sthesia was present, but in Avhom some pain was perceived; and as “fail- 
ures” those patients claiming “no relief,” even though sufficient perineal 
anesthesia was present to permit episiorraphjL 

In Fig. 1 the results of the 877 eases are depicted graphically. Eight hun- 
dred sixteen, or 93 per cent, of the mothers had complete subjective relief for 
over one hour; 53, or 6 per cent, obtained incomplete subjective relief, and eight, 
or 1 per cent, were classed as failures. 

As may ba seen from Fig. 2, 754 patients, or 86 per cent, of the 877 wei e 
delivered solely under the effect of saddle block anesthesia; 38 of these eases, 
however, were patients with “incomplete relief.” The degree of analgesia was 
sufficient to permit delivery without the patient’s requesting supplementaiy 
anesthesia. 

'Read before the Fifty-Ninth Annual Meeting of tlie American Association of Obste- 
tricians, Gynecologists and Abdominal Surgeons at Hot Springs, Virginia, Sept. 9, 10, and Ji. 
194S, 

tHeavy Nupereaine Solution was supplied by Ciba Pharmaceutical Products, Inc., Summit, 

N. J. 
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Supiilcmentiiry clolivory aiicsllietie was used in 123 patients, nr H per 
cent. The two most important indications for tin's procedure were (1) to siip- 
])lement waning spinal effect in patients delivering later than one and one-half 
to two hours after the administration of the nupercaine solution; and (2) to 
provide deeper anesthesia prophylactieally for such operative procedures as 
forcc])s rotation (i)articularly Scan/.oni maneuver), inidforeeps delivery, breech 
decom])Osition and extraction, version and extraction, etc. As has been pointed 
out previously, this latter is in keeping with the observation of Jlalpas of Liver- 
pool that “under .spinal anesthesia, the myometrium of the pi’cgnant uterus ex- 
hibits heightened reactivity to various stimuli.’* The third reason for the sup- 
plementary delivery anesthetic was for ])syehological purpo.se. Light inhalation 
anesthelie was given to allay the fear and apprehension as.sociatcd by some pa- 
tients with the obstetrical procedures. These iiatients wi.shcd to be asleep at the 
time of delivery. 



DELIVERY ANAESTHESIA 

SPINAL ANAESTHESIA ONLY 

REQUIPICG SUPPLEMENTARY I 

754 ( 8 ^^ 


■ RELIEF llO 

r rni ihcomtlete 
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In two of the eight cases listed as failures, ])erineal anesthesia sufficient to 
permit episiotomy and cpisiori’haphy Avas present, but as the patients stated 
they had had “no subjective relief" from labor pain, these could not be included 
in the “incomplete relief" group. 

The duration of subjective relief varied from one hour to five hours, but 
the average was one to two hours. In general, prolonged relief was looked upon 
with su.sjneion as possible interference with the progress of labor. Our aim Avas 
to administer saddle block anesthesia A\’hen delivery AA’as expected to occur Avithin 
the ilolloAving tAvo houi’S. 

The objective anesthetic effect, particularly on the perineum, generallj' ex- 
ceeded three hours. An extreme of ten hours in one and seven hoiirs and tAventy- 
l-Avo minutes in another Avere noted in two cases early in the series. In these tAvo 
cases, the perineal anesthesia Avas sufficient to peimit episiorrhai^hy. 

The manner of deliA'cries is sIioaaui in Fig. 3. In our practice, the use of 
“prophylactic outlet forceps" is routine, and this type of deliveiy constitutes 
the major part of our cases. That a patient Avith complete subjective relief can 
be delivered spontaneously solely under the effect of saddle block anesthesia is 
.shoAvn by the 78 eases so delivered. Spontaneous deliveries could replace outlet 
forceps deliAmries b3’' having the patient “bear doAAm" at the time of uterine 
contractions. Since the contractions are painless, the onset of uterine contrac- 
tion must be detected bj”" the patient’s oAAm hand on the abdomen, or by the ob- 
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stetrician, so that the accessary deliveiy forces niaj’’ he synchronized with tlie 
expulsive force of the uterine muscles. 

Condition of the infants at birth is shown in Fig. 4. There were 44 infants 
with birth weights under 5 pounds, 10 ounces, and these were arbitrarily 
grouped as “prematures.” Unfortunately’-, the fate of these premature infants 
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cannot he evaluated as the Chicago Board of Health Rules, set up by the Amer- 
ican Committee on Maternal Welfare, required their transfer to hospitals with 
facilities for the care of prematures. There were four neo-natal deaths, and 
premaUirity was the cause in two eases. Of the term infants, one infant weighed 
10 pounds, y 2 ounce at birth and was delivered in good condition as an “assisted 
hreceh” under supplementary ether ancsthe.sia, but died two days later. Autopsy 
showed only cerebral edema and atelectasis. The second term infant Aveighed 
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6 pounds; 12 ounce.s nt hiidii and was in good condilion, hut, died twenty-four 
hours later. Of the. six .stillljirlh.s, two occurred in two sets of twins. In eaeli 
set one of the twins was macerated. Another of Die stilllhi’tli.s was a macerated 
premature infant weighing 4 pounds. 3 ounces. 

The weight of tlic “prematures’ - is .shown on Fig. 5. 

. TAm.i: 1 
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Meurological complications-- Foot drop l 


Table I lists the untoward effects of saddle block anesthesia. Alotor weak- 
ness was present in 100 per cent of cases li,sted as completely or incompletely 
relieved. TJie degree of motor palsy varied from mild weakness to complete 
paralysis of the legs. These were all transient and caused no inconveniences. 
Significant drop in blood })re.s-suro of more than 20 mm. was noted in 156 pa- 
tients, or IS ])er cent, but in only 77 did the s.v.stolic ])re.s.sure fall below 100 mm. 
level. In nine cases the jire.ssure dro])})cd below SO mm. All, liowevcr, rc- 
sj)ondcd readily to ephedrine and oxygon thera))y. There was one ease which 
we considered a “spinal reaction” and attributed to drug sensitivity. This case 
has been reviewed in our jn-climinary rc]ioi’t. The neurologic com])lication of 
foot, drop was also reported previou.sly. Kecovory from this complication was 
spontaneous and complete by the tenth ]io,stpartum day. 

An analysis.of ca.ses willi blood pre.ssure fall below 100 mm. .sy.slolie pressiire 
is shown in Fig. (i. 

Po.s-tspinal headache occurred in 14 per cent of the cases and the da.y of 
occurrence is shown on Fig. 7. This undc.sirablc side effect continues to present 
a big prolfiem. The cause of these lieadaches is as yet unknown. That it is not 
specifically caused by Nupercainc solution is indicated by the occurrence of 
identical headache following diagnostic spinal fluid a.spij’alion. Furthermore, the 
19.5 per cent incidence of lieadaehc with heavy Pontocaiiie spinal anesthesia re- 
ported by Ahearn and Huston,- and 14.5 per cent incidence reported by Hicck- 
maiui and his associates-'* with Meiyeaine, Novocain, and Pontocaine, as well as 
Nupercaine, .sugge.st that the lieadaehc is not .specific to tlic agent used. 

Our attempt at tn-ophylaxis with ephedrine administration, minimization 
of spinal fiuid loss at the time of spinal puncture, and early assiunption of "up- 
right position from the day of delivery liave not reduced the incidence of post- 
•spinal headache. Characteristically, the headache is aggravated by upright 
position and relieved by lying down, but we liave not kept any patient flat in 
bed for six to seven days in an attempted prophylaxis against developing post- 
spinal headache. 
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Therapeutically, we have tried ephedrine, antihistaminic sulDstances, 500 
c.c. of 20 per cent glucose intravenously, caffeine, etc., as well as the usual anal- 
gesics, without consistent results. We are still seeking an effective prophylactic 
or therapeutic agent. 

There have been five instances of retained placenta. We do not believe the 
use of saddle block anesthesia contributed in any way to this retention. 
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Discussion 

Saddle block anesthesia has a veiy definite place in obstetrics, particularly 
in the second stage of labor. It should not, however, be used to the exclusion of 
all other forms of analgesic-anesthetic agent. The ideal obstetrical analge.sie 
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ngenl is the one winch will ])roviclc absolnlc safely for holli Ihc fetus and mother, 
eoniplelc .subjective comfort for the mother, nouinterfereneo with the proiire.ss 
of labor, complete absence of undesirable .side effect, simplicity and case of ad- 
ministration, and facilitate the care of obstetrical ]>atienls. Saddle block anes- 
thesia is not the ideal method, but is at present closest to this ideal. Spinal 
anesihosia is potentially dangei'ous, and hence should not be irsed by the inex- 
]mrienccd physician nor by an obstetrician who will not take cognizance of the 
potential daiiirer and exercise all jirecaulions. 

Neurological conpdication. althouirh rare, is always potentially present, as 
])oinled out liy Nicholson and Hver.sole.' and was illustrated by oui- case with 
foot dro]i noted on attempted ambulati<»n on the third ])ost])artum day. Trauma 
to the nerve or cord may be .suir^ested by radiating i)ain or bloody tap. A pre- 
viou.sly anesthetized nerve or coi-d is not ca])al)le of causing i-adiating pain. 
This is one of the most important rea.sons for our reluctance to repeat the spinal 
injection in a patient where some anesthesia is present. Impurities, deteriora- 
tion, and contamination arc the other causes of neurologic complication. 

Po.stsinnal headaches may be scvci'c enough to eairse worry to the phy.sieian. 
There have been a few instances of .severe lieadaches accompanied by neck .stiff- 
ness to suggest meningismus. These headaches justify the attitude of some pa- 
tients in refn.sing this form of analgesia. The 14 ])or cent incidence of post- 
s]hnal headache is too high and too disturbing to label saddle block anesthesia, 
with the present available agents, as the ideal obstetrical agent. 

Other manifc.statioiis demanding utmost care and precaution arc the drug 
.sensitivity and the effect on the Idood ])re.s.surc. Drug .sensitivity may threaten 
the life of the mother and baby and needs no elaboration. The fall in blood 
pressure, however, may lie disregarded by the inexperienced phy.sieian, and 
hence needs emiihasis. Hing.son et al.^ have pointed out that with maternal 
pres.surc remaining below SO mm. ITg .systolic, fetal anoxia maybe demonstrable 
in every case where this condition is allowed to exist for five minutes or longer. 
He believes that the ]iros.sure due to re.sting and contracting uterine tone is 
greater than the arterial pressure (of below SO mm. Hg). Failure to prevent or 
treat promptly the fall in blood pressure may result in irreparable damage to 
the fetus. A live child (loca not signifif an undamaged brain. The anesthetist 
is responsible for the iireventable eereln-al damage even when such manifesta- 
tion occurs later in life. 

AVc have dwelt at length on the danger of s]hnal anesthe.sia to emphasize the 
need of proper precaution. To a qualified anesthetist-obstetrician this method of 
obstetrical analgesia has been most neai-ly ideal. Cai'cful evaluation and selec- 
tion of the patient, exercise of ])roper ]irccaution (such as testing for drug sensi- 
tivity, etc.) and the use of singlc-do.se method (given at the optimum time) have 
minimized the danger both to the mother and the fetus. Our routine is as follows : 

1. Selection, of the patient. Absence of contrainclications, such as cerebrospinal disease, 
pyogenic infection at or adjacent to the site of puncture, poor condition of tlio patient 
(.shock, coma, sepsis, severe hypotension, etc.) obstetrical complication, hypersensitivity to 
the drug and unfavorable type of patient (neurotic type, those .suiTcring with chronic back- 
ache, headache, or migrjiinc). 

2. Skin testing for sensitivity. 

3. Administration at late first stage or early second stage of labor, when delivery is 
thought to occur within the following two hours. 

4. Observation of all precautionary measures: 

a. Barbiturates to counteract possible spinal reaction (particularly where cocaine de- 
rivatives are used; Nupercaine is a quinoline derivative). 
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b. The routine use of ephedrine prior to administration of spinal anesthetic agent 
partly to guard against preventable fall in blood pressure, and partly as prophylaxis against 
allergic manifestations, of which postspinal headache may be one. 

c. The administration of oxygen in all cases of fetal bradycardia togetlier with the 
prompt effective treatment of maternal hypotension. 

The first two points in our routine are obvious. The selection of time of ad- 
ministration requires elaboration. We have satisfactorily controlled the discom- 
fort of the first stage of labor with effective use of such drugs as morphine, 
morphine-scopolamine, Demerol, Demerol-scopolamine, barbiturates,, and bar- 
biturates in combination with morphine, Demerol, scopolamine, etc. The saddle 
block anesthesia is reserved for the late first stage or early second stage of labor. 
Too early administration may impede the progress of labor or necessitate either 
a repeat injection of tlie spinal anesthetic agent with all of its concomitant dan- 
gers enumerated above, or else resort to other forms of delivery anesthetics. In 
the latter event, the beneficial advantages of spinal anesthesia is nil and the 
potential danger too great to justify its use. 

We believe the routine use of ephedrine prior to the spinal administration 
is a wise precaution against preventable blood pressure fall and possible allergic 
drug reaction. In our preliminary report, ephedrine was only used as dictated 
by the fall in blood pressure and not prophylactically. In the 67 cases of blood 
pressure fall exceeding 20 mm. Hg reported in that series, only 13, or 20 per 
cent required use of ephedrine to restore the pressure to normal range. 

There are many advantages of properly used saddle block anesthesia. For 
the fetus, spinal anesthesia provides maximum protection from two standpoints ; 
(1) pharmacologically, the toxic drug reaction and depression to the baby are 
absent; (2) mechanically, the trauma to the fetal head is minimized by the 
elimination of involuntary "bearing down” refiex. The importance of this pro- 
tection has been emphasized by Masters® of George Washington University School 
of IVIedicine in the delivei'y of premature infants. 

For the laboring mother, successful saddle block anesthesia provides absolute 
comfort almost immediately. Due to this comfort the laboring mother is able 
to take adequate nourishment and fluids and to obtain rest. Furthermore, the 
presenting part is brought to the outlet by the action of uterine contraction 
alone, hence the appearance of the presenting part at the outlet indicates com- 
plete dilatation and retraction upward of the cervix. The importance of com- 
ifiete retraction of the cervix has been adequately emphasized by Dr. Calkins' 
and needs no comment here. 

From the nursing staff’s standpoint, the care of the patient is made easier. 
Only minimimi equipment is required, and the perfectly clear mind of the patient 
makes nursing care simple. Due to the nature of the anesthesia, "last minute” 
confusion and excitement of imminent delivery are eliminated. 

From the ob.stetrieian’s standpoint, the advantages are many. It is the 
anesthetic of choice in cardiac patients, as well as in patients suffering from 
respiratory diseases. The danger of the complication of aspiration, and the 
additional narcotizing effect of supplementary deliver^^ anesthesia in patients 
given hea\y predelivery sedation is eliminated. The simplicity of administration 
makes its use available to all. 

The increased incidence of operative deliveries has been cited as a disad- 
vantage. The use of saddle block as a terminal procedure will eliminate most of 
this objection, as rotation will occur usually before the late first stage or early 
second stage. That the number of spontaneous deliveries can be increased by 
utilization of the accessary muscle of expulsion .s.ynchronized with uterine con- 
traction has been discussed already. Dieckmann and his associates,® in their 
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scries of 710 c:Kses, have also noted no significant increase o£ operative deliveries. 
They believe that the late institution of saddle block anesthesia is a factor in 
prodneing tlieir low operative incidence. 


Summary 

Eight hundred seventy-seven attempts at saddle block anesthesia with hea\^'^ 
Nnpcreaine .solution have been analyzed. It provided complete subjective relief 
of at. least one hour's duration in 816 eases, or 03 per cent, and incomplete sub- 
jective relief in 53 cases, or 6 imr cent. Seven hundred fifty-four patients, or 
S6 i)cr cent, were delivered under the .sole analgesic effect of saddle block anes- 
thesia. In 123 other patients supplementary delivery anesthetic was used to 
supplement waning spinal effect, for deeper anesthetic to permit operative maneu- 
ver and for ])sychologicaI reasons only. Subjective relief was of one to two 
houi-s’ duration on the aveiaige, but the ])erineat anesthesia usually exceeded 
three to four hours’ duration. The time of administration was the late fir.st .stage 
or early second stage of labor. The incidence of operative deliveries was found 
to bo low. The untoward effects found were 100 per cent motor weakness, 18 
per cent incidence of blood pre.ssurc fall exceeding 80 mm. Hg, 14 per cent 
incidence of postspinal headaches, and a ease each illustrating “spinal reaction” 
and “neurologic coiniilication” (foot drop). There were ten dead babies, of 
which six were stillbirths and four neonatal deaths. Two neonatal deaths were 
duo to prematurity. 

Conclusion 

Saddle block anesthesia is the most nearly ideal for obstetrical analgesia 
and anesthesia if used judiciously by an experienced obstetrician. The maximum 
safety to the fetus and mother, the dramatic relief of the di.scomfort of labor and 
the simplicity of the technique make it attractive for the mother, the nursing 
staff, and the attending obstetrician. That thei’c ai’c certain potential dangers 
to the use of this type of anesthesia must be borne in mind at all times. Pro- 
tracted or permanent neurologic complication may follow spinal anesthesia as 
well as general anesthesia. Di’Ug reaction may endanger the fetus and the 
mother. It is, therefore, imjicrative that the most careful technique, be meticu- 
lously observed and all precautions taken to guard against any danger. An 
experienced, qualified obstetrician can minimize the factors contributing to the 
potential danger. For such individuals, saddle block anesthesia provides the 
most nearly ideal form of obstetrical analgesic. 
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Discussion 

DE. JAMES E. BLOSS, Huntington, West A^a. — In our own service, which is an en- 
tirely private patient one, spinal anesthesia has been practically the only type employed 
for the past two years. 

Metj'caine in Einger ’s solution has been the drug used. 'We have been somewhat hesitant 
about using the hyperbaric solutions and endeavoring to secure the “saddle block.” Prob- 
ably this hesitance has been due to the fact that the results thus far secured have been so 
satisfactory, in our experience. 

It has seemed' to us that the very prompt anesthetic effects of metycaine, and the absence 
of alarming falls in blood pressure, with evidences of the toxic symptoms noted at times 
when other agents have been employed, make this the more desirable agent. 

AVe do not administer the spinal anesthetic until it is felt that delivery will be effected 
promptly, usually within an hour. It has appealed to us that more careful attention to anal- 
gesia during the first and early second stages has much to do with the successful outcome of 
the spinal anesthesia. In our experience the intra%’enous administration of demerol and 
scopolamine, with a barbiturate given bj’ mouth has proved safe and successful for this pur- 
pose. 

I am in agreement with Dr. Schmitz that in the hands of an experienced and qualified 
obstetrician who metieulouslj- observes the most careful technique and takes all precautions 
to guard against possible but unpredictable complications, such as rapid and extreme fall in 
blood pressure, etc., this form of obstetric anesthesia pro\’ides the most nearly ideal at the 
present time. 

One cannot refrain from re-emphasizing the precautions to be observed and the ad- 
herence to a definite routine. We must realize that this procedure is potentially dangerous 
and that many untoward sequelae may result. This is true of all agents used for obstetric 
anesthesia when carelessly administered. When carefully administered by qualified ob- 
stetricians, the outstanding advantages, to both mother and infant, of this technique for the 
relief of pain for women in labor justify its employment. 

DE. EU)SSELL J. MOE, Duluth, Minn. — The results of our experience with saddle 
block anesthesia in obstetrics using a hyperbaric Nupercaine solution coincide very closely 
with those reported by Dr. Schmitz. We have found it to be a safe and effective anesthetic 
agent for deliver 3 ’. 

That there is a need for a safer anesthetic to replace inhalation anesthetics in certain 
obstetric cases is indicated bj’ a study of maternal deaths due to aspiration pneumonia. A 
recent one-j-ear maternal mortalitj' studj' in Minnesota, in which 112 maternal deaths were 
analyzed, revealed three maternal deaths due to aspiration secondary to an inhalation anes- 
thetic. 

In our earlj- experience with Nupercaine saddle block we found it necessary to repeat 
the puncture in 24.4 per cent of the cases. This was due to the fact that the initial dose was 
administered too carlj’ in the course of labor, particularlj- in priniigravidas. 

As a result of too carh- administration and the necessity of repeat punctures, two 
facts soon became obvious. First, rotation of the presenting part was necessary in 31 per 
cent of the cases, and in onh- one of these was manual rotation possible. The increased ir- 
ritability of the uterine muscles under saddle block anesthesia makes manual rotation more 
difficult. However, since using a single intr.athccal injection after complete dilatation, the 
number of ncecssarj- rotations has decreased to G per cent. 

Second, it became apparent that there was an increased incidence of postspinal head- 
aches in the group that had multiple punctures. The single injection group had an incidence 
of 19 per cent headaches as compared with the c.-ssayist’s 14 per cent, whereas the multiple 
injection group had an incidence of 35 per cent. The pOHt.spinal puncture headache is a dis- 
tressing but not a serious complication. AVe now have two patients who complained of spinal 
puncture headaches, one of which was cla.ssified as severe, who have had subsequent deliveries 
under spinal anesthesia without headaches. 
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BE. SA.Vn)EL A. CONGRO^'E, .Ti^rMH' City, X. J.—I think it might be well if Dr. 
Bohmitz, in olosing the clisscup.^ion, took jniin.'s to otVor n definitiou of exactly what he nieaii.'; 
by •‘wuhlle bloeh.'- BceauHo, while it is. n.s several of the cliscn.ssors have indicated, merely 
a fancied name fur a low single-.'-hot spinal anc.sthesin, the term .should properly be restricted 
to that ty{ie of low spimd anesthe.sia which cmidoys a particular agent which assnrc.s a more 
lasting etTcct than is possible with other agents. It would .seem to me that Dr. Bloss is 
talking about an entirely difl'erent procedure when ho insists tirat his Metycaine solution be 
used within ati hour of the delivery of the patient. Xttw, unless saddle block is definitely de- 
fined as above, it does not dilTer in any sense from tlic low spinal ane.stliesiu with short-acting 
agents, such as Xovocain. It is the duration of llie anesthesia by the particular agent com- 
monly used in saddle block tlnit disiingni.dies ihi.s lecliniijne from other lechnicpies. It per- 
haps justifies our tiecejitaiiee of a greater incidence of imstsjiinal headneho that the Nupercaine 
ordinarily carries with it as comjiared to other anesthetics. 

DR. GjrES'l'JOR 1). BILVDI^ICV. Xewport Xews, Vn . — ’file impressive worlc on sidnal 
anesthesia which has been done by Dr. Schmitz and others represents a most wliolesoino at- 
teinjit to get away from general anesthesia in obstetrics with its tittendant dangers, 'fhe 
hazard of a full sttmiacli is ulwtiys present tiiid it is doubtful if we :irc justilled in subjecting 
the parturient woman to the risk of tispirntion for the snke of pain relief. So often labor 
starts after ti lietivy meal or oecasioindly a patient will take a snack just before going to 
the hospital at the nrging of solicitous relatives. Even though hihor sftirls as mneh as three 
hours after eating, food may ronmin in the stomach. Jn a reeeni case of my own n primipara 
went, into labor throe hours tiftiw supper. She eame into the hospital very soon and had 
nothing but litpiids in the course of hihor. During general anesthesia she vomited undigested 
food which .she hud eaten twenty-six hours hefore. On the service of another doctor, the 
wife of a prominent; doiitist died on the delivery falilo under gciier.al anesthesia. At antops}' 
a piece of meat was found obstructing tlie trachea. 

Spinal ancsiliesiu gives a wonderful feeling of safely from this type of complication. 
3''nrlhcrniore, one escapes thi' fetal dejiression which so often oceans with general ane.sthe.sin 
following heav\* sedation of the mother during labor. 1 (‘onfess to n fondness for hearing tin; 
iiewlinru baby cry promptly. However, some of ns are going to nm up against certain dif- 
ficulties if we nlteiiipf to use any form of spinal :uiostliosia more or less routinely in obstet- 
rics. Tn tlic Xewport Xews area where I practice, the jnil.dic has n deeply rooted phobia 
against spinal anestlicsia. Almost every time 1 use it 1 am forced to justify it to the iiaticnt 
and her family, 'riiis is not an insniierable obstacle. It could be eradicated by education. 
However, the Iicadaclic whicli occurs so often after spinal anestlicsia is n more, serious ob- 
stacle. I do not let this unplca.«ant afterctfccl deter mo from using low spinal anestlicsia in 
selected cases. I use it freciucntly and I will continue to do so for (here arc certain typos 
of complicated obstetrical cases in whicli I feel it is best for both the mother and baby. But 
I submit that the routine use of any form of spinal anesthesia in private practice is going to 
give the doctor a lot to explain and justify the jiostspinal headache to the patient and her 
family. For this reason I have lately been resorting more and more to pudental block anes- 
tlicsia for uncomplicated cases. 

DR. CHARLES O. kleCOltlMICK, Indianapolis, Ind.— I would like to recommend to this 
group a form of childbirth pain relief that is free from headache, fall in blood pressure, foot 
drop and such other handicaps as we have just hoard. One that does not involve meticulous 
techniqno nor rcciuirc an expert administrator. Tn our clinic at Indiana University the ad- 
ministration is performed by the student- nurse. The metliod is simple, extremely safe for 
both the mother and infant, inexpensive, applicable to practicallj’ every woman in labor, and 
has an cfiicicncy of over 05 per cent. I refer to modified rectal eflior analgesia. 

DR. CLIFFORD B. LULT., Idiiladclphia, Pa.— I believe that Dr. Schmitz has brought 
out two very important findings; one, that the sjiinal anesthesia must be given by an ex- 
perienced individual, and second, Hint tlic teclinifjuc must be meticnlonsly carried out. At 
the present time we arc using saddle block in a large proportion of our vaginal deliveries. 
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I slioulcl like to call attention to one or two factors. One, that if tlie patient is to be delivered 
within a very short time after the spinal is given it is probably just as well to use a drug 
which does not last too long. We like to use in cases that are going to be delivered almo.«t 
immediately, 35 mg. of Metj’caine. If the delivery is not imminent and probably will not 
take place for one or two hours, then we prefer Nupercaine. We have done this because on 
one occasion we gave a patient Nupercaine and delivered her in about fifteen minutes. Every- 
thing went satisfactorily but when the patient went back to her room an hour later, by being 
moved and changing her posture the anesthesia level rose to the point where she became quite 
definitely ill. We, therefore, now have the level checked before’ she leaves the delivery room 
as we do routinely the blood pressure, pulse rate, and height of the fundus of the uterus. 
This allows the nurse on the floor to know just where the level was at the time of removal 
from the operating room and this is tested by her, particularly if she has liad Nupercaine 
used as a drug in the anesthetic. The figures which I quoted in my own paper concerning post- 
spinal headaches I do not believe to be entirely correct. This is probably due to the fact 
that the resident neglected to put it on the chart. I can honestly say, however, that we did 
not become spinal-headache conscious until after we had been using spinal anesthesia in our 
work for some time. We have not had any that were severe enough to become alarming, and 
almost all of them were relieved by placing a wasp-girdle on the patient. Sometimes we in- 
sert a rubber bladder underneath a seultetus binder and inflate it with air. These patients 
• get almost immediate relief. The results from the use of either spinal or caudal have been 
so satisfactory in our own clinic that we very seldom resort to general anesthesia. For ex- 
ample, last month, in a total of 132 private patients delivered, there were only 27 of them 
delivered by the use of general anesthesia. 

DE. SCHMITZ (Closing) — Eelative to a definition of “saddle block,” I think this 
form of anesthesia received its name from the urologists when they attempted to develop an 
anesthetic for that section of the perineum which would be placed in the saddle. The entire 
plan for its use in obstetrics is to prolong the anesthetic effect by making it a hyperbaric 
solution. One of the important precautions in administering the anesthetic is not having 
the patient in a sitting position for too long a period, because then the effect is limited to 
the perineum. Eelative to the immediate care of the patient following the delivery, we have 
instituted what so many obstetricians have described as the care of the patient during the 
fourth stage of labor. She spends that time in the birth room, with the blood pressure ap- 
paratus attached to her arm and the intern does not leave her for an hour or longer until 
we are assured that there are going to be no complications. Many are using a so-called 
“recovery room” where the patient is under the constant care of nursing and attending 
staff. We do not have those facilities, so we carry it on in the delivery room. 


A TEN-YEAR STUDY OF CESAREAN SECTION IN ROCHESTER AND 

MONROE COUNTY, 1937 TO 1946- 

Jami« K. Quiolf.y, F.A.C.S., Rochksteu, N. Y. 

W HETHER statistical studies such as this are worth the effort put into 
them has often been questioned. However, we learn by ex])erienee, and 
reliance upon iini)ressions alone is anything but accurate. 

In its study of maternal deaths begun in H)3o, the Committee on Ma- 
ternal Wolfare of the Itledicai Hociety of the County of Monroe encountered 
those deaths following cesarean section, and. while many detailed surveys of this 
operation jjcrformed in clinics large and small throughout the country had 
been made, since few had been ])ublishod of I’osults in an entire community 
.such as a city, slate, or county, it seemed ])ropei- that this Committee should 
attempt to determine .iust what the exiierience with cesarean section had been 
in its own community, the reasons given for its performance, and Avhat was 
the risk. 


Accordingly, under the auspices of this Committee, all cesarean sections 
done in Rochester and IMonroe County during the ten-year period, 3926 to 
1936, were studied and published.* There were 937 operations in this studj" 
and the conclusions drawn were: fir.st, that examination of the hospital rec- 
ords showed that there had been a tremendous increase in the number of in- 
dications for the operation and that these indications were not always clearly 
defined, that in some instances ])elvic delivery could probably have been ac- 
complished at no greater risk to the patient; second, that the frequency with 
which abdominal delivery was resorted to in Rochester was no greater than 
the average reported by similar .studies in the United States, and lower than 
most; third, that the mortality rate of 2.9 per cent was considerably lower 
than had been previously estimated, and much below that reported in city- 
wide surveys made up to this time (3937); fourth, that the low cervical 
cesarean section shoAved a much loAver mortality rate than the classical op- 
eration, and for this rcasoji should be more generally adopted. 

Now, at the end of another decade, this survey has been repeated under 
the same auspices and it is the conclusions of this study of 1,693 cases com- 
pared with the first and with others done recently elsewhere that will be 
presented today. 

Eight hospitals are included ; howevei’, the tAvo University hospitals, 
Municipal and Strong Memorial, are grouped as a unit. In addition, there 
are six other hospitals and they all appear in order as folloAvs: Highland, 
Park Avenue, Strong Memorial and Municipal (as a unit), Genesee, General, 
St. Mary’s, and Monroe County Infirmary. They Avill be designated as Hospi- 
tals A, B, C, D, B, F, and G. There has been no attempt to separate the Avard 
or staff cases from the priAmte patients; divided statistics Avould be confusing 
and Avould serve no good purpose. 

♦Presented at the Fifty-Ninth Annual Meeting of the American Association of Obstetri- 
cians, Gynecologists and Abdominal Surgeons, Hot Springs, Va., Sept. 9 to 11, 1048. 
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Table I. Incidence 


HOSPITAL 

TOTAL BIKTHS 

CESAREANS 

INCIDENCE 

A. 

11,525 

293 

1 in 39 or 2.5% 

B. 

4,672 

160 

1 in 29 or 3.4% 

C. 

13,445 

260 

1 in 51 or 1.9% 

D. 

9,393 

174 

1 in 54 or 1.8% 

E. 

16,543 

525 

1 in 31 or 3.1% 

E. 

12,122 

268 

1 in 45 or 2.2% 

G. 

S.35 

13 

1 in 64 or 1.5% 

Total 

0S^o3o 

1,693 

1 in 40 or 2.4% 

1920-1935 

37,575 

937 

1 in 40 or 2.4% 


The frequency with Avhieh resort was made to abdominal delivery varied 
in the seven hospitals from 3.4 per cent to 1.8 per cent, almost the same as in 
the previous survey; Hospitals A and B increased slightly while in D and E 
there was a decrease, and C remained as before. The rate of 1 in 40 or 2.4 
per cent was the same as ten years ago. 

Thei’e has been no increase in the perfoi-mance of cesarean section in 
Rochester in ten years and this rate is lower than in those communities and 
those hospitals shown in the following table : 


City of Philadelphia 

1931 

2.4% 



1941 

2.8% 


City of SjTacu.se 

1947 

3.8% 


Stale of Massachusetts 


3.3% 


Cleveland Maternitj’ 

1931-1941 

6.1% 


Philadelphia Lying-In 

1932-1942 

5.8% 

( Private 
1 Ward 

New Haven Hospital 

1935-1944 

5.8% 

\ Private 
1 Ward 

Chicago Lying-in 

1938-1942 

4.43% 

Boston Lying-in 

1934-1943 

4.2% 


Methodist, Brooklyn 


3.9% 


Garfield Memorial, Wash., D. C. 

1947 

3.7% 


Good Samaritan, Los Angeles 

192.5- J 944 

11.0% 



(Annual range of G.2 to 15.5%) 


Indications 

Reasons given for this operation were many, in fact 60 were tabulated 
and are given in Table II. This is an increase of 100 per cent over 1926-1936. 

For convenience this list was shortened by grouping and by inclusion 
of only the most frequent causes. (Table IIA.) The most striking change since 
the fir.st survey was the increase in the classification, “ Cephalopelvic Dispropor- 
tion,” from 3 per cent to 12 per cent. In general, the indications were better de- 
fined and substantiated. Contracted pelvis, often simply given as such or divided 
into various categories, accounted for 24 per cent of the total; cephalopelvic 
disproportion for 12 per cent; the hemorrhagic states, abruptio and placenta 
jn-evia, 14 per cent. In 267, or 15 per cent, previous section was given as the 
indication ; this did not include those cases where the reason for the first sec- 
tion, contracted pelvis or other obstructive cause, was present at the time of 
the subsequent section. The group, elderly primiparas, was subdivided equally 
between those operated upon before the onset of labor and those in labor, 
many offer a good trial. 

Two ])atients were operated upon because of hydrocephalus and one 
was done at the time of appendectomj'- for suppurative appendicitis 
and peritonitis. Both are questionable reasons. The rate for eclampsia as an 
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Tahlk it. Inwcatioxs 



1 IIOSl'lTAL 

1 A 1 

I » 1 

1 « 1 

i » 

1 

1 P 1 

0 

j TOTAL 

Contracted pelvis 

.17 

11 

41 

24 

23 

29 

3 

188 

.Tusto-minor pelvis 

1 

9 

7 

(5 

43 

•1 


70 

Flat pelvis 

22 


o 

0 

28 

11 


G9 

Funnel pelvis 

4 

5 

G 

13 

34 

9 


71 

Rachitic pelvis 



1 





1 

K^Tiholic pelvis 






1 


1 

Kjldiosis and scoliosis 





1 



1 

Spondylolisthetic pelvis 





2 



o 

''Tilted pelvis” 





2 



2 

Fractured pelvis 





3 



3 

Osteoma of pelvis 



1 





1 

Disproportion (fetal-pelvic) 

70 

19 

1 

5 

54 

48 


206 

Ankvlosis of hips 





O 



o 

Deformed vagina 





o 



o 

Uterine mvoma 

o 


12 

5 

9 

9 


tTi 

Ovarian cv.st 



1 

1 

o 

2 


s 

Atresia of cervix 



4 





4 

Stenosis of cervix after amputation 


4 






4 

Previous cesarean 

.IS 

S 

3G 

34 

91 

58 

2 

2C7 

Abniptio placentae 

14 

(i 

oo 

10 

29 

17 

1 

99 

Placenta previa 

17 

19 

9 

21 

58 

22 


148 

Toxemia 

14 

4 

11 

0 

42 

17 


97 

Eclampsia 

o 

1 


1 

3 



7 

Heart disease 

n 

O 

14 

1 

G 



28 

Pulmonarv tuberculosis 

1 

1 

1(5 

G 

7 

1 


32 

Diabetes 

1 


o 

1 

2 



6 

Nephritis 



5 

o 




7 

Previous pelvic repair 

7 

1 

4 

t 

7 

5 

1 

35 

Previous hard labor 





1 

1 


4 

Previous hard labor with stillbirths 

.1 

1 

7 

1 

9 



19 

Previous perforation of uterus 



1 





1 

Elderly primipara; no labor 


3 

(5 


9 

G 


24 

Elderly primipara after trial labor 



7 

1 

12 



25 

Ruptured uterus 




1 

3 



G 

Rectovapinal fist\ila 

1 

1 







"Soft part dvstocia” 


5 


1 

3 



9 

Cervical dystocia 

7 


19 

3 

O 

IG 


47 

Cancer of cervix 



1 



1 


2 

Uterine inertia 


1 


3 


4 


S 

Contraction ring dystocia 


1 

1 


2 



4 

Trial labor 

17 

4 


8 

IG 

1 

1 

50 

Failed forceps 






1 


3 

Transverse position 


O 

3 

4 

3 

1 


13 

Other malprescntation 

.3 

1 

1 

1 

3 

1 


10 

Poliomyelitis 





2 



4 

Pyelonephritis 





1 



1 

Hydroneplirosis 





1 



1 

Cerebral hemorrhage 





1 



1 

Subarachnoid hemorrhage 





1 



1 

Brain tumor 



1 





1 

Purpura 



1 





1 

Chronic atelectasis 





1 



1 

Vasa brevia 



1 





1 

Ell disturbance 



1 


4 



5 

Fetal distress 

4 

■ 1 

2 



2 


9 

Prolapsed cord 

1 





1 


2 

Ruptured appendix 






1 


1 

Not specified 

8 

24 

3 





35 

Epilepsy 







1 

1 

Hydrocephalus 


1 





]. 

4U 

Bicornatc uterus 







1 

J 
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indication was less than ten years ago, 7 operations, with a mortality of 28.6 
per cent; this alone is enough to condemn it. In addition to these cases of 
eclampsia, the only mortality in 525 sections in Hospital E was from eclampsia 
in an elderly primipara operated upon for toxemia who developed eclampsia 
postoperatively. 

Table IIA. — Indications 



A 

B 

c 

D 

E 

F 

G 

TOTAL 

RATE 

(per cent) 

Contracted pelvis, all forms 

64 

45 

59 

49 

136 

54 

3 

410 

24 

Ceplialopelvic disproportion 

79 

19 

1 

5 

54 

48 

0 

206 

12 

Previous cesarean section 

38 

8 

36 

34 

91 

58 

2 

267 

15 

Placenta jjrevia 

17 

19 

9 

21 

58 

22 

2 

148 

8.7 

Abruptio placentae 

14 

6 

22 

10 

29 

17 

1 

99 

5.2 

Toxemia of pregnancy 

14 

7 

11 

6 

42 

17 

0 

97 

5.1 

Heart disease 

5 

2 

14 

1 

6 

0 

0 

28 

1.7 

Pulmonary tuberculosis 

1 

1 

16 

6 

7 

1 

0 

32 

1.8 

Malpresentation 

3 

3 

4 

5 

6 

2 

0 

23 

1.3 

Cervical dystocia 

7 

0 

19 

3 

2 

16 

0 

47 

2.7 

Trial labor 

17 

7 

0 

8 

16 

1 

1 

50 

2.9 

Elderly primiparae 

5 

0 

13 

3 

21 

6 

0 

48 

2.8 

All others 

21 

19 

53 

23 

57 

26 

4 

203 


Not specified 

8 

24 

3 

0 

0 

0 

0 

35 

1.9 


Type of Operation 






In the survey ten years ago there 

were 

no extraperitoneal operations and 

the classical section was done almost 

four times as frequently as 

the low 

cervical. In the second ten-year period the extraperitoneal section was done 

thirty times and the number 

of classical and low cervical sections were prae- 

tically equal. In Hospital E 

the increase in the low flap operation was more 

striking : 










1926-1936 


41 

jier cent low flap operations 


1937-1941 


60 

per cent low flap operations 


1942-1946 


88 

per cent low flap operations 



This increase in the frequency of the low cervical operation is not merely 
limited to Rochester. The New Haven Hospital, Chicago Lying-in, the Mar- 
garet Hague, and the Women’s of Ncav York all report many more low flaj) 
operations than classical. At Boston City Hospital, 91 per cent of the 961 
sections done between 1936 and 1946 were of the low cervical type. 


Table III. Type op Operation 



1 

1 


1 

CESAREAN 

EXTRA- 


NOT 


1 CLASSICAL I 

LOW CERVICiVL | 

HYSTERECTOMY 

PERITONEAL 

SPECIFIED 

IIOSPIT.AL 

1 NO. 

|PER CENT 

1 NO. 

[PER CENT 

1 NO. 

|PER CENT 

1 NO. 

|PER CENT 

1 NO. 

|PER CENT 

A 

132 

45 

140 

47 

4 

1.3 

17 

5.7 

0 


B 

103 

64 

31 

19 

0 


0 


26 

16 

C 

171 

65 

65 

25 

24 

9.2 

0 




D 

141 

81 

23 

13 

8 

4.6 

2 

1.1 



E 

106 

20 

406 

77 

6 

1.1 

7 

1.2 



F 

133 

49 

115 

42 

16 

6.0 

4 

1.5 



G 

7 

54 

6 

46 

0 


0 





793 

46.8 

786 

46.3 

58 

3.4 

30 

1.7 

26 

1.6 


Morbidity 

The index used was that of the American Committee on Maternal Wel- 
fare, viz., a temperature of 100.2° F. on two successive days not including the 












Volume 
Number I 
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clay of operation. Thi.s ciriterion is })rol)ably the, best .single inclicalion of 013- 
oral ivc complioation. However, it doe.s inclndc cansc.s unrelated to the op- 
eration such as urinary inf cel ion, mastitis, respiratory infect ion.s, and, con- 
versely, complications of serious im]3ort to the patient may not be manifested 
i)y a I’ise in temperature and inay still be considered morbid or even fatal. 
Illustrations are hemorrhage, atelectasis, dehiscence of the abdominal Avound, 
and the toxic states. 


Taiii.k IV. Mounntrrv 



CKSAItEAN 


i:atk 

HATE 1920 TO 1935 

nosm’Aii 

.Sr.CTIONS 

NO, MOUIUI) 

(I’KIl CENT) 

(I’EU CENT) 

A 

29a 

107 

30 

35 

B 

SO* 

37 

43 

50 

C 

200 

100 

38 

38 

T) 

174 

GO 

.34 

54 

B 

r»2i) 

OOf) 

43 

34 

F 

20S 

GO 

24 

35 

G 

3 a 

S 

01 

44 


.1,019 

007 

37 

38 

If 

V 

tuorbUlity uvnihiblo 
for all bo!(pltiil.s was 

only for IBlS-lOlfi. 
37 per cent with a 

A<lb.?rintr to tbe 
range of 2 ! to (U 

above index, however, 
per cent. 


Experience Elsewhere . — 

Boploii Ijyiu{;-in 
Cllic;,^go Lying-in 
Clovc'hind ^^alo^nity 
Methodist. Kpiscojnil, Brooklyn 
City Survoj*, Xcw Orleans 


21.1 i)(?r cent 
•l.’I.S per (rent 
•15 per (;(’nt 
1 per cent 
(il.3 per cent 


Conditions Inflncncinp the Morbidity Jiatc . — 

Length of labor, rupture of the membranes, and vaginal examinations 
are three factors considered by most obstetricians in deciding for or against 
operation. 

TAnr,K V. FaCTOKS iNTnUENCINO ItlOItlUDITA' 


HOSPITAE 

PATIENTS IN 

LABOR 

EXAMINED A’AGINALIA' 

MEMBRANES RUPTURED 

A 

lie 


14 

44 

B 

43 


12 

12 

C 

48 


42 

37 

D 

33 


19 

25 

E 

220 


67 

85 

F 

99 


57 

59 

G 

1 


3 

0 

Total 

5G0 

33% 

214 12% 

2G2 18% 


27G morbid or 47% 

124 morbid or 58% 

141 morbid or 53% 


Many of the 560 patients in labor underwent long tests, real trial labors; 
245 had laboi’s of over 24 liours fPr an aAmragc of 39 hours, 36 minutes each. 
Most Avomcn examined vaginally Avere examined only once, a fcAv tAvice, and 
tAvo three times. Tavo hundred sixty-tAvo eases, or 18 per cent, had ruptured 
membranes before operation. Time elapsing after rupture of the membranes 
Avas oAi'er tAventy-four hours in many cases and in one fiAm days. There Avas a 
rather close correlation of these three factors to the morbidity as expressed 
in febrile reaction, though some patients sectioned after long labors had no 
postoperatiAm fever, and, conversely, many Avere febrile folloAving elective 
operations Avhere the membranes Avere intact and there was no vaginal ex- 
ploration. 
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Relation of Patients in Labor to Morbidity . — 

Of 560 in labor, 276 were morbid, 47 per cent as against a general mor- 
bidity rate of 37 per cent. Two hundred fourteen women were examined 
vaginally and 124, or 58 per cent, were morbid. In 262 the membranes had 
ruptured before operation and 141 were morbid, a rate of 53 per cent against 
37 per cent. 

Sterilization 

In 254 operations the patients were sterilized, 15 per cent of the total. 
Most of these were done by the Madlener technique. In Hospital P the 
sterilizations were limited to those eases requiring hysterectomy. 

Additional Surgical Procedures at the Time of Cesarean Section 

One appendectomy was done for suppurative appendicitis. Myomectomy 
for fibroids was performed on fifteen patients, and one patient was sectioned 
at term because of myomectomy in her third month. There was one ease of 
placenta accreta for which hysterectomy was done. 

Repeat Operations 

There were 442 repeat sections. The indication given in 267 eases was 
simply previous cesarean section. This leaves a balance of 175 where the 
reason for the first section was still present such as contracted pelvis or healed 
pulmonaiy tuberculosis or previous pelvic repair. Of course some of the pa- 
tients in this stury were subsequently delivered through the pelvis, just 
how many was not determined. 


Table AU. Nusiber Operated Upok by Obstetricians 


HOSPI- 

TAL 

TOTAL 

CESAR- 

EANS 

OPERATED 
UPON BY 

OBSTET. 

NUMBER 

OF 

OBSTET. 

OPERATED 
UPON BY 
SURGEONS 

NUMBER 

OF 

SUR- 

GEONS 

OPERATED 
UPON BY 
GENERAL 
PRAC- 
TITIONER 

NUMBER OF 
GENERAL- 
PRAC- 
TITIONERS 

A 

29.3 

1 286 

97% 

15 

7 

5 

0 

0 

B - 

340 

115 

82% 

10 

25 

5 

0 

0 

C 

260 

260 100% 

18 

0 

0 

0 

0 

D 

- 174 

161 

91% 

12 

13 

5 

0 

0 

E 

525 

517 

98% 

15 

3 

2 

5 

2 

F 

268 

237 

88% 

5 

31 

9 

0 

0 

G 

13 

12 

92% 

5 

1 

1 

0 

0 


1,673 

1,589 

95% 

80* 

80 4.7% 

27 

5 

2 


‘Thirty-four different obstetricians operated. 


Of 1,673 cesarean sections, 1,589, or 95 per cent, were done by obstetrical 
specialists of whom there were thirty-four, all occupying positions on obstet- 
rical staffs and practically all of them limiting their practice to obstetrics. 
Fifteen are diplomates of the American Board of Obstetrics and Gynecology. 
There were five patients operated upon in the early years of this series by two 
general practitioners assisted by staff obsteti’ieians. Eighty operations, or 
nearly 5 per cent of the total, Avere done by tAventy-seven general surgeons. 

Fetal Mortality 

Obstetrical and other causes for fetal mortality Avere: abruptio placentae 
41, placenta prcAua 23, eclampsia and toxemia 12, asphyxia and atelectasis 8, 
erythroblastosis 3, congenital heart disease 3, other congenital abnormalities 
4, pneumonia in infant 1, cerebral hemorrhage 1, unknoAAOi 35. 
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'J’Ain.r, \MI. STiM.nntTHS and Nkonatal Dkatjis 


JTospitiil A 

2*^ 

E 

12 

C 

28 

D 

10 

E 

•10 

F 

20 

a 

O 

l!i4 or 7.f> per cent iincorrccted* 


•Incliulhitr niatiy ]ireinntnre and sonio nonviriblc inrantp. 


A fetal mortality rate of 7.0 pci' cent seems high for an operation fre- 
cpicntly done in the interest of tlic cliikl. Porty-onc deaths resulted in the 
eases of abruptio placentae, Avhieh carries a high infant mortality rate under 
any treatment. These Avere almost all stillbirtlis. I'lacenta previa accounted 
for 23 and eclampsia and toxemia for 12. These three causes took 76 fetal 
Ih'es, about 60 per cent of the 134 lost. Asjihyxia and atelectasis ivere re- 
sponsible for eight, a not unusual pi-oportion. Odiere were only six congenital 
abnormalities such as spina bifida, eongmiital heart disease, etc. Earlier di- 
agnosis and treatment of ])romature sejiaration and jilacenta previa Avould 
help to loAvcr the infant death rate in cesarean section. Only assistants prop- 
erly trained in resuscitation of the newliorn should be entrusted with this 
detail in the oiierating room. 


Maternal Mortality 

Tlu! i)ortion of this survey dealing with maternal mortality is the most 
intere.sting and encouraging feature of the study, for all hospitals showed an 
improvement and the ?-atc for the entire city was only one-tliird that of ten 
years ago. Sixteen deaths in 1,693 operations gives a rate of 0.94 per cent 
wliich is very low for this type of survey, though a fcAV ijidhddual hospitals 
haA'c reported several hundred cesarean .sections with a rate of less than 1 
per cent. In this series tlie rate per liospital va)-icd from 7.69 per cent, Avhere 
1 dcatli occurred in 13 operations, to 0.19 per cent in another hospital, where 
one patient died in 525 cesareans. 


Table VIII. Maternat, IVIortaiaty 


nOSPlTAl. 

CESAREANS 

DEATJIS 

RATE RATE 

(PER CENT) 

192G-1935 SURVEY 
(PER CENT) 

A 

293 

2 

O.GS 

2.1 

B 

IGO 

5 

3.12 

7.4 

0 

2G0 

o 

0.76 

2.5 

D 

17-1 

2 

1.14 

5.1 

E 

.'52.G 

1 

0.19 

1.1 

F 

2GS 

3 

1.12 

4.2 

G 

13 

1 

7.G9 

11.0 

Total 

],G93 

IG 

0.94 

2.9 


Ten to fifteen years ago there Avas an impi’ession that the death rate for 
abdominal deliAmry the country oAmr Avas at least 5 per cent, though many clin- 
ics at this time had reported loAver rates. 

Table IX shoAvs the improA’'cment in other communities and the present 
loAv ]’ates in some of the largest lying-in hospitals. 
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Table IX. An Improved Cesarean Section Mortality Kate 


HOSPITAL 

YEAR 

NO. SECTIONS 

PER CENT . 


Philadelphia entire city 

1931 


6.1 



1935 


4.6 



1940 


1.8 


State of Mass. 


11,030 

2.4 


Philadelphia Lying-In 

1932-1937 

665 

2.55 



1937-1942 

657 

1.37 


Boston Lying-in 

1934-1938 

912 

1.9 


1939-1943 

975 

0.7 


Chicago Lying-in 

1931-1944 

1,790 

0.61 



1942-1944 

317 

0.00 


Methodist, Brooklyn 

1920-1938 

1,066 

3.18 


Johns Hopkins 

1922-1931 

386 

4.4 


1932-1941 

750 

1.7 


Cleveland Maternity 

1931-1941 

1,317 

1.7 


Eochester General 

1938-1948 

604 

0.00 


Five United States Maternities 

since 1931 

6,335 

1.46 


(Collected by Dieclunann) 



- 

Table X. Mortality of Types of Cesarean Section, Rochester 






RATE 




RATE 

1926-1935 



OPERATIONS DEATHS (PERCENT) 

(PER CENT) 


Classical 

793 11 

1.38 

3.34 


Low cervical 

786 2 

0.25 

1.02 


Cesarean hysterectomy 

58 1 

1.72 

8.69 


Peritoneal exclusion 

30 2 

6.66 



Not reported 

26 




The rate for the low cervical operation in the first ten-year study in 
Eochester was one-third that of the classical operation, and in the second series 
less than one-fifth, in spite of the fact that in many institutions the low flap 
cesarean is performed almost entirely upon patients after trial labors and 
the classical operation is reserved for the elective cases. Further proof of 
desirability of the low cervical operation because of its lower risk is shown in 
the following table collected by Dieckmann : 


Table XI. Mortality of Types of Cesarean Section 



CLASSICAL 1 

1 LOW CERVICAL 


1 

MORTALITY 


MORTALITY 

HOSPITAL 

1 NO. 

(PER CENT) 

NO. 

(PERCENT) 

Margaret Hague 

117 

6.8 

1,261 


Boston Lying-in 

372 

2.1 

168 


Chicago Lying-in 

22 

18.1 

1,618 


Women’s Hospital, N. Y. 

235 

4.3 

620 


Total 

746 

4.0 

3,667 

1.07 

Collected by F. Irving 

3,334 

6.7 

2,006 

1.85 


For at least twenty j’^ears the writer has urged the more general adoption 
of the low flap technique in all cesarean sections- and the observation made 
in the first ten-year report in Eochester is here repeated: “One cannot escape 
the conviction that the mortality rate for the low cervical cesarean section 
or laparotrachelotomy is one-half or even less than one-half that of the classic 
operation — it must therefore be safer and should be more generally adopted. 
In addition to many other advantages there is notably less liability for rup- 
ture of the uterus in subsequent pregnancies.” 
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Causes of Death . — 

Peritonitis 7 

Sepsis 1 

Postpartum hemorrhage 2 

Eclampsia 2 

Pulmonary embolism 2 

Kheumatic heart disease 1 

Thrombosis carotid artery in an eclamptic 1 


Wliile it is often claimed that cesarean section is blamed for deaths due 
to the condition requiring operation, 11, or 68 per cent, of the deaths in this 
series were attributable to the operation. 

One hundred forty-eight eases of placenta previa with one death and a 
single fatality in 99 eases of abruptio placentae is a low rate indeed, while 
28.6 per cent mortality for eclamj^sia treated by cesarean section simply con- 
firms the impression that these patients are not good risks for this method of 
delivery. 

Conclusions 

Two surveys of ten years each on all cesarean seetioi.s performed in all 
the hospitals, large and small, in a community of 400,00') sliowed a low in- 
cidence of this operation in both surveys. The mortality l ate was low; for the 
second period onlj’' one-third that of ten years ago. v:r.. 0,94 per cent, and this 
is the lowest rate ever reported for a community snr\-cy. 

Forty-six per cent of all operations were rf the low flap variety and the 
mortality of this type of operation was less than one-fifth that of the classical 
operation. There were no deaths from peritonitis or sepsis in this group; 
the two deaths following the lov/ flap operation were due one to hemorrhage 
and the other to thrombosis of the carotid artery in an eclamptic. 

Factors which probably contributed to a mortality rate one-third that 
of the first survey ten years ago were; First, 95 per cent of the operations 
were done by obstetrical specialists. Consultation is compulsory in all com- 
plicated obstetrical eases in all hospitals. Second, chemotherapy and penicillin 
were employed. Third, the value of early and sufficient transfusions was 
recognized. Foui’th, all eases received better maternal care. All these were 
reflected in a low general maternal mortality rate — 6 per 10,000 in 1944, or 
2.8 per 1,000 births, 1933 to 1944, for the county. 

If 1,693 sections in hospitals large and small have a mortality rate of 
approximately 1 per cent, this rate should not be exceeded by well-staffed 
maternities. It is more important to consider the contraindications for the 
operation than the indications. 
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Discussion 

DE. LOUIS E. PHANEUF, Boston, Mass. — Ur. Quigley’s second survey of cesarean 
sections for a ten-year period in Eocliestcr and Monroe County is a valuable contribution to 
tlie subject. This second survey shows the adoption of the extraperitoneal cesarean section, 
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!Uid a high incrcapc in the number oi' low or cervical cesarean sections with improved results. 
Tho improvement in matonml mortality is to be commended as this is very low. AVe must 
boar in mind that tlie mortality of cc.snrean section is governed, to a certain extent, by the 
type of patient on whom the oiieration is done. It is always liiglier in the neglected case 
than it is in the clean case, in which tliore have been no labor nor examinations. 

Ninety-nine ease.s of abruptio placentae with but one death, and one h\indred forty-eight 
cases of idaccnta previa with but one dcatli is indeed an excellent record. 

In order to discuss Dr. Quigley’s paper, I have looked up my personal cesarean sections 
from dan. 3, lO.IS, to .Tan. 1, ItMS, and find that during this period of ten years I have done 
one hundred ninety-six operations, divided as follows; transverse cervical cesarean sections, 
1G2; cxtraperitoneal cesarean sections, 12; peritoneal exclusion cesarean sections, 4; low 
classical cesarean sections, S; and Porro cesarean sections, 10. In this group there were C9 
cesarean sections, or .30.1 per cent, which were repeat operations, and 127 cesarean sections in 
which the indication was other than a repeat operation — 12.7 operations per year. 

The indications for the classical cesarean sections, which I .seldom do, were: Uterus 
adherent to tho alidominal incision from previous sections, so that the uterus was incised 
without entering the peritoneal cavity, four cases; and lower segment not formed in jiremature 
delivery, four cases, or a total of eight classical cesarean sections in the group. 

The maternal mortality was -1 in 30G cases, or 2 per cent. 

Ca.si; 1, .Tunc 20, 19.39. — Died of shock and hemorrhage after a I^atzko cxtraperitoneal 
operation. 

Case 2, Aug. 25, 1939. — ^Dicd of embolism on the hospital steps, as she was going home, 
on the twelfth postoperative day, following a transverse cervical cesarean section. 

Case 3, Jan. .30, 1941. — ^Died after a transverse cervical cesarean section; the autopsy 
showed: "General plastic peritonitis, primary in the left tube and ovary. Uterus clean 
and hc.'iling. ’’ 

Case 4, June 5, 1941. — Allied of hemorrhage from a central placenta previa, following a 
classical cesarean section- 

Thc fetal mortality was 9 in 19G, or 4.5 per cent. Death was ascribed to the following 
causes: stillborn, ,3; purpura hemorrhagica, 1; monster, 1; and prematurity, 4. 

DR. FREDERICK II. FALLS, Chicago, 111. — The discussion of all of tho papers on 
cesarean section at this meeting has been pointed at the difi'ercnco between tho low cervical 
and classical type of cesarean section stressing the dilTcrencc in mortality betwen the two 
operations. The outcome in fatal cases, in my opinion, is duo not to whether a low cervical or 
a classical operation is done, but to who does the operation, and why it is done, and the condi- 
tion of tho patient, when the indication for tho cesarean section arises. There is only one way 
that one can determine which is the better operation and that is for the same man to alternate 
these operations in consecutive cases. We have been doing this for a number of years, and 
have approximately 250 cases. As far as we can see, whether you make the incision in the 
uterine musculature within an inch of the symphysis pubis, or within 3 inches of the symphysis 
pubis, it docs not make much ditlercnce. It sometimes happens that cesarean section is the 
best way out of a desperate situation. I remember a patient with a severe frontal sinus in- 
fection which had been drained. She had been transferred to the contagious hospital at tho 
University of Iowa because erysipelas developed in tho frontal wound, and when I first saw 
her she was in the erysipelas ward and had a temperature of 104° F. and had had four 
eclamptic convulsions. It was hardly a case that one would want to elect for cesarean section. 
Under tho circumstances I felt that the baby had some chance, the mother almost none. I 
heard tho lieart tones and noted that the woman was 32 weeks pregnant. I took her down to 
the basement (they did not have an operating room) where they did the postmortem examina- 
tions, put her on the table, opened the abdomen, took out the live baby and decided I might as 
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well take out the uterus so she would not die of puerperal sepsis even if she did develop 
streptococcal peritonitis. The woman did not die and the baby did not die. I took a chance 
on spoiling my statistics for cesarean section. If I had done either classical or low cervical 
and if the woman had died the case would have been one against whatever operation I had 
performed, which would have been manifestly unfair to that operation. It seems to me in all 
of our statistics of this kind we must determine and take into consideration whether the 
mortality can be proved to be due to tlie operation, or whetlier the mortality is due to the 
condition for which the operation is undertaken. 

DR. NICHOLSOlSr J. EASTMAN, Baltimore, Md. — The statistical analysis of several 
hundred case histories, even in one’s own hospital, is quite an undertaking, and Dr. Quigley 
has presented a searching statistical analysis of 1,693 eases from seven different hospitals, and 
simply on the basis of the labor entailed he is to be complimented on the vast amount of 
information this observation brings forth. I will limit my remarks to one topic; namely, one 
of the important frequent indications for cesarean section, cephalopelvic disproportion. 

In this study, 206, or about one-eighth of the cesarean sections, were done because of 
cephalopelvic disproportion. In Hospital A, one-fourth of the sections were on the basis of 
cephalopelvic disproportion; in Dr. Hennessy’s series it was the second, and in Dr. Lull’s, it 
was the most frequent indication. Cephalopelvic disproportion is an imposing term, it is 
widely accepted as a legitimate reason for cesarean section and, of course, is deply entrenched 
in our literature. Nevertheless, I should like to raise some questions as to its validity. 

If we go back to Dr. Quigley’s report, in Hospital A, some 79 cesarean sections were 
done in the course of several hundred for ceplialopelvic disproportion, one-fourth for that 
reason; in Hospital C in the course of 160 only one was done because of cephalopelvic dis- 
proportion. This shows a lack of uniformity in the use of this term in the two hospitals and, 
by the same token, a difference in the way of thinldng about cephalopelvic disproportion. 
Another observation that is pertinent to the question may be based on Dr. Quigley’s list 
of indications. Whereas there are 206 cases of cephalopelvic disproportion, there are also 
some 400 cases of contraction of the pelvis. 

Now, in general, the term cephalopelvic disproportion carries with it the connotation of 
contracted pelvis, and the question comes up as to why it is necessary to have this group of 
cephalopelvic disproportion, plus the group of contracted pelves. There are several explana- 
tions that might make this plausible. You may have cephalopelvic disproportion without 
contracted pelvis because of an excessive size child. This is seen in less than 1 per cent of 
cases and does not loom large. Disproportion may be due to an occiput posterior presentation, 
giving larger diameters of the head to go tlirough the pelvis. This may account for some of 
these cases without a contracted pelvis. Nevertheless, if this be true I should tliink it would 
lead to clarity to regard occiput posterior as the indication. In some cases of cephalopelvic 
disproportion, the pelvis may be slightly small and the baby slightly large and it is difficult to 
tell just which of these is the predominating cause of dystocia. We all know that sucli cases 
occur not infrequently but I doubt if they occur as often as these figures would indicate. 

There is still another explanation ■which is probably the right one, namely, that the cases 
designated as cephalopelvic disproportion were instances of uterine inertia. The patient 
enters the hospital with tlie fetal head high; the cervix does not dilate, and after sixteen to 
eighteen hours, things come to a standstill, and it is decided that something must be wrong. 
Since the head does not come down, the dystocia is assigned to cephalopelvic disproportion. 
Every year we see twelve or fifteen cases in which a baby has been previously delivered else- 
where by cesarean section because of cephalopelvic disproportion. We have studied these 
pelves by x-ray and in most instances the pelvis has been perfectly normal, and in many 
decidedly large. In quite a number we have delivered these women vaginally of infants mucii 
larger than tlie previous section baby. Hence, I am a little skeptical about this term, be- 
lieve it is abused and that its use is often due to failure to recognize uterine inertia rather 
than any actual lack of space. 
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D]?. DEW IS P. !MC LEAN, BuiTsilo, N. ,Y* — Allow inc to review briefly our cesarean 
section record for the past, ton years at the Millard Pillmorc Hospital, Ruflalo, New York. 

Our active staff consists of fourten members, eight of whom have a diplomate status. 
The remainder are junior members who limit their practice to obstetrics and gynecology 
and expect to qualify for their boards. This nucleus supervises the work of about one hundred 
practifioners who have courtesy privileges in obstetrics. 

The accompanying table shows the record of sections for flic ten years, 1937 to 1947, 
inclusive. The section incidence is rolalivcl}' high, varying from 0.2 per cent to 10.8 per 
cent. Detween the years 1937 to 1947, inclusive, the section mortality rate varied from 4.3 
per cent to 1.1 per cent. In the, years 1946 and 1947 it dropped to zero. 
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vnxn 

DKI.IVKIUKS 

SKOTIOX.S. 

PEIt CENT 

SECTIOKS 

.SECTIOX JtATERX.M. 

MOUTAEITY RATE 
(PER CE.VT) 

1937 

1426 

154 

10.8 

1.8 

1938 

1725 

139 

8.0 

2.5 

1939 

1441 

1.32 

9.16 

4.0 

1940 

1860 

119 

6.3 

4.3 

1941 

2265 

139 

G.2 

1.4 

1942 

3067 

193 

6.3 

1.0 

1943 

3773 

302 

8.0 

2.6 

1941 

3095 

256 

8.2 

1.1 

1945 

3123 

241 

7.6 

0.8 

1946 

3578 

308 

8.1 

0 

1947 

4049 

334 

8.2 

0 


Our last cesarean death occurred in November, 1945. Since that time, in a period of 
two years and ten months, nearly 900 sections have been performed with no maternal deaths. 

This marked reduction has paralleled a similar reduction in the obstetrical maternal 
mortality. From the years 1940 to 1944, inclusive, the maternal mortality ranged from 0.13 
per cent to 0.4 per cent. In 1946, it dropped to 0.058 and in 1947 to 0.049 per cent. This 
marked drop can be ascribed in part to better blood bank facilities, increased resident staff, 
atitibiotics, etc. We believe, however, that the change was mainly due to the institution of an 
obstetric recovery room in September, 1945. A review of our maternal deaths disclosed that 
many of them occurred in the several hours following delivery, and apparently could have 
been prevented by vigilant supervision and vigorous treatment. 

We placed eight beds in two unused rooms in the delivery wing. Every postpartum 
patient remains there for eight hours following delivery. A graduate nurse is in constant 
attendance and notes the pulse, blood pressure, amount of flow, condition of the fundus, etc., 
and records the data on a .special chart. 

If any abnormal signs (that is, abnormal bleeding) occur, the Resident is called and 
undertakes remedial measures at once. These may include exploration of the birth canal, 
suturing, ligation of bleeding vessels, packing, transfusion, etc. A supply of Type IV O, 
Rh-negativo blood with Witebsky anti-A and anti-B substance is available on the delivery 
floor at all times and can be given immediately. We do not give plasma or saline infusions 
in hemorrhage cases. Blood is always immediately available and is always given. 

We believe that the above measures have made cesarean section a safe procedure in our 
hospital. Accordingly, we do not hesitate to employ it when wo think that the well-being of 
mother and child demand its use. 





OVOGENESIS IN THE ADULT HUMAN OVARY- 

Otto H. Schw^^z, M.D., Claude C. Young, Jr., M.D., and 
John C. Crouse, M.D., St. Louis, Mo. 

(From the Department of Ohstetrics and Gyneeology, Washington University 

School of Medicine) 

I T HAS been taught for many years that the primordial ova are all formed by 
the time of birth. The numher in each ovary has been stated to vary between 
100,000 and 400,000. The discrepancy in these numbers is due perhaps, as Sim- 
kins has so well pointed out, to the fact that the methods used in making these 
counts were only approximate ones. Evans and Swezy, some twenty years ago, 
became interested in ovogenesis in mammals and they showed conclusively that 
ovogenesis in the rat, guinea pig, dog, cat, and man occurs throughout the whole 
active period of the estrous cycle. They presented some material from the 
human being and came to somewliat similar conclusions as regards the menstrual 
cycle. In the rat, guinea pig, and dog, the follicular cycle coincides normally 
vdth the estrous cycle. They felt that in man the follicular cycle had no neces- 
sary relation to the menstrual cycle, ovulation taking place at any time during 
the menstrual cycle. They claimed that the ova arrived from proliferations of 
the genninal epithelium in the form of invaginating cords forming groups of 
epithelial cells which cut off from the epithelium and passed through the tunica 
albuginea. These cell groups pass into the cortex, enlarge, and some develop 
into sex cells, the remaining epithelial cells in the group forming the living 
follicular cells. 

Extensive degeneration of the sex cells is a normal process in each cycle. 
It occurs at all periods, but is at its maximum at the anestrum or proestrum in 
mammals. Degeneration is seen both in cells and in the ovum. In man there 
is a somewhat similar relationship of ovogenesis to the ovulation cycle which 
seems to characterize the mammals generally. Evans and Swezy feel that ovula- 
tion in man occurs at approximate intervals of 28 days, but this rhythm bears 
no exact or invariable relationship to the menstrual ej'-cle. The concept that in 
the mammals the ova are all formed before birth and remain quiescent until 
ej'clc matiu’ity has no foundation in fact. On the contrary, all of the ova of 
adult life are new formations and are being constantly produced and are con- 
stantly being destroyed. It was always our impression that ovulation in the 
human being in a 28-day cycle occurred, usually, between the fourteenth and 
eighteenth da^^'S. We felt this was clearly shoum by the work of Allen, Pratt, 
Newell, and Bland in 1930. 

•Preponted at the Fifty-Nintli Annual Meeting of tlic American Association of Obstetri- 
cians, Gynecologists and Abdominal Surgeons, Hot .Springs, Va., Sept. 9 to 11, 1948. 
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Sinildiis, in 1032, siudicd the inaluralioii of tlie human ovum. He, as well 
as Swezy and Evans, has described minute changes in tlie maturation of the 
ovum up to birtli. After birth, these changes do not occur and are, therefore, 
of no s])eeial interest in tliis review of a study of the more mature ovaiy. In 
adult life, the only change as regards maturation is the extrusion of tlm first 
and second polar bodies at the time of ovulation, a I'carrangement of the Golgi 
apparatus, eliangcs in the yolk granules and mitochondria. 

Simkins .diows an interesting table concerning the number of ova present 
at birth to 14 years. He divides the undeveloped follicles into two groups, the 
primordial follicle.s and the ])rimary follicles. He described a primordial follicle 
as an ovum which is inconstantly and incompletely surrounded by flat and ellip- 
.soidal cells and the ])rimary follicle as one which is eom])lelcly and constantly 
slu-rounded by rounded cells. The iirimordial follicles have an average diameter 
of 30 microns and the primary follicles of 50 microns. At birth he e.stimates 115 
primordial follicles in the low-])ower field with only three primary. At 14 years 
of age. the primordial follicles are reduced to the low average of three to a low- 
power field and the primary follicles remain the same. 
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i 
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3 

.3 
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In this table, Siinlcin.«; shows the nmrkccl tllininution of follicles from birth to 14 years, 
inclusive. This diminution is due chlelly to the primordial follicles, the primary follicles 
beinp comparatively few from the bepinninp. For SimUins' definition of primordial and primary 
follicles .sec text. 


The chief difference in the work of Evans and Swezy and Simkins is that 
they disagree as to the origin of the new ova in the adult ovary. Simkins feels 
that there is no activity of the germinal epithelium after birth, that the tunica 
albuginea is inactive and there are no tubes or cord cells ramifying into the 
stroma of the ovary carrying with them new gonoc;s'tes throughout the period of 
cycle ferl,ilit 3 r. He feels that new ova arise from the cells of a noogenic zone 
which arc not to be considered as germ cells, but somatic cells induced to grow 
into germ cells b.v the follicular stimulating hoi’inone of the anterior lobe of the 
hypophy.sis. This supposition brings our attention to the so-called cortex of the 
ovary which, heretofore, has not been recognized as a parenchjnnatous part of 
the organ and usually is described as entirel.v connective tissue. We shall 
elaborate further concerning the appearance and structure of the cortex in 
reviewing our own observations. 

In studjdng the work of these investigators, this rather controversial idea 
as to direct origin of the germ cells was most interesting. We think it rather 
amazing and somewliat disturbing tliat such a sub.ieet, wliich miglit suggest defi- 
nite changes in therapj’’ in treatment of certain clinical conditions — chiefij'’, 
sterilitv, amenorrhea and the anovulatoiy c.vcle, has not been discussed among 
the gynecologists in relationship concerning the facts in these two very important 
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contributions. No adequate work has been done with the view of presenting 
further evidence of the presence of the admitted newly developing ova in adult 
life. It is also remarkable that in the latest editions of textbooks on gynecology 
and obstetrics, in discussing the histology of the ovaiy, there has been no notice- 
able change made concerning the long-accepted older view of nonproduction of 
new ova after birth. Novak mentions the new subject in passing, but feels that 
further investigation is necessary for definite conclusions. Hamblen also refers 
to this work in his monograph. In 1934, in his textbook on histology, Cowdry 
mentions the contentions of Evans and Swezy in some detail and apparently 
accepts them as well in man as in other mammals. 

For some time we have thought it might be of interest to review some addi- 
tional human material in tlie attempt to determine what this situation might 
mean to us. Accordingly, we selected at random from recent files of our gjme- 
cological service, which have accumulated for many years, sections of ovaries 
from operative material which have been removed from patients in various 
decades of life, about 800 in number. The more recent files were considei'ed 
because of better staining and better fixation, the routine being that the speci- 
mens are placed in 10 per cent formalin in the operating room. Fixation, there- 
fore, in most cases was adequate and particularly since the very detailed minutiae 
of the study of maturation of the ovum before birtli were not a part of this study, 
we feel that our material is fairly representative. These sections were studied 
in connection with their clinical history in which the age and the menstrual 
history could be obtained in the vast majority of instances. In addition to 
reviewing the character of the ovary from late fetal life through to adult life 
by means of some good autopsy material, we wished to study particularly the 
character of the germinal epithelium, the tunica albuginea, the cortex, the type 
and number of follicles present, as well as the picture of tlie corpus luteum. 

Material 

The changes in the germinal epithelium and the tunica when active presented 
themselves very strildngly and without going into great detail concerning these 
changes, we shall rather point them out in the descriptions in the legends of the 
accompanying illustrations. j\Iuch of tlie material is from patients over 40 years 
of age, but after assorting the specimens approximate!}'- 300 were available 
between 20 and 40 years. In studying the corpus luteum and the menstrual 
histoiy together, we were able fairly accurately to approximate the day of cycle. 
We .shall refer to this point later. 

Schroeder in 1928 described the human ovarian cycle. He divides the 
ovary into various parts, into the germinal epithelium, the tunica albuginea, the 
cortex, and the medulla. With this description of the adult ovary most author- 
ities agree. He illustrated a very interesting large section of a two-year-old 
whole ovary which we have copied to compare to one of similar age in our series. 
Quoting from Evans and Swezy, Schroeder felt that a great impulse is given 
to many follicles about the time that one or two are maturing. The small or 
medium follicles are more numerous when the large follicles are present and 
later when the corpus is formed. With this, our findings do not coincide. He 
also found that some, especially larger ones, become atretic, the greatest number 
of atretic follicles being found at the time of the fonnation of the corpus. The.se 
findings he considered rlij-thmical. Swezy and Evans feel that in some of their 
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cases the follicular cycle coincided •with the menstrual cycle; that is, the number 
of ova pi-escnt during the first fcAv days was very small, and in others during 
the middle of the cycle the number was slightly larger and the maximum was 
reached during the last few days of the cycle. In the greater number of cases, 
however, they felt that there was no recognizable relationship between the con- 
dition of the ovary and the period of the menstrual cycle. 

To review this ])oint we .selected specimens from individuals between 20 and 
40 years of age. In the first ])lacc, during these decades the number of ova and 
the ovarian function arc still adequate, but, because of the lesser number of ova 
than in the previobis decades, we felt that differentiation as to what is 
actually going on could bo better determined, hfifty selected cases were studied. 
Tlie jirese.nco of .small follicles, the condition of the tunica and germinal epi- 
thelium, the activity of dcvelo]nng follicles, and the character of the corpus 
lutcum were .studied in regard to variations in different parts of the menstrual 
cycle. A very detailed chart concerning these observations was prepared, but 
owing to the fact that it Avas quite eumber.somc for ijublieation, avc decided to 
submit the results of this rather detailed .study in the foim of a summary. 

In general, there Avas a very striking tendency for follicular activity to 
correspond to the menstrual cycle, more so in our scries than Evans and Savcz.v 
indicated. The activity of the germinal epithelium and the tunica albuginea 
Avas definitely more ]ironounccd in the early ]>art of the cycle. Tlic number of 
small follicles Avas more consincuous in the earlier part of the cycle bip to the 
time of bbsual ovulation. The developing follicles were most conspicuous just 
before the time of usual ovulation and continued more prominently till about 
the tAA'cnty-sccond day of the cycle. The histological characteristic of the corpus 
luteum fitted in vcby avcII AA'itlb its time in the menstrual cycle. The number of 
small follicles did not go hand in hand with most mature follicle development 
as Schroeder contended. 

The cortex A\’as most interesting to bbs. It is described usbbally as connective 
tissue. For a long time one of us has contended that the cortex is not actually 
a connective tissue because it does ibot shoAV the staining properties Avith van 
Gieson stain for such tissue, nor Avith IMasson stain. Lb the A'an Gicson staiib 
the cortex .stains chiefly a yelloAv color as does ordinaiy smooth nibbscle tissue. 
A deeper red connective tissue slain is shoAvn in the superficial portion of the 
ovary, namely, iib the tunica. In many instances, the cortex and the tunica 
appeal- as one active cellular structure. In others, the tunica appears as a less 
cellular structure and frequently the tunica albuginea and the cortex arc tAvo 
clearly distinct zones. Almost invariably, Avith primordial or developing ova 
in the cortex, the staining reaction of the surrounding particle cells is much 
deeper and they appear definitely larger Avith this association than at other times. 
Intensity in nuclear staining is quite Amriable and aa^c feel that the deep staining 
is most striking Avhen functional activity is greatest. We regard the cortex not 
as .smooth muscle nor as fibrous tissue, but as a hybrid tissue haAung some definite 
function as yet unknoAvn. 

Again, ihe details of our findings Avill be shoAvn in our illustrations and are 
fully desci-ibed in the legends. In reAdeAAung our findings, aa^c Avish to state the 
folloAving ; In the first place, the germinal epithelium throughout the functional 
period of the ovary shoAvs marked activity iib groAvth, sending groups of cells 
AAdbieh suhsequebbtly break off iibto the ibnderlying tissue and finally reach the 
deeper cortex. Ncav ova can actually be seeib in association Avith this ncAv 
development. The cells arrange themselves in perpendicular groups in the 
tunica immediately beneath the germinal epithelium, and subsequently invade. 
In the overljfing tissue this activity does not involve the entire surface of the 
ovary, but rather occurs in spots. Whether these Avandering cells, as Ave have 
termed them, develop into ova at once, or disintegrate immediately or subse- 




Fig. 1. — Ovary, six months’ gestation fetus, section of whole ovary, active germinal 
epithelium can be seen in different areas. Main substance made up chiefly of primordial 
follicles (Simkins) with a .small medulla being invaded by them. Cortex practically one mass 
of follicles. 

Fig. 2. — Ovary, six months’ fetus, low power showing active germinal epithelium on 
surface with underlying substance practically made up of primordial follicles, and some pn- 
mao’ follicles. 

Fig. S. — Ovary, two years old, whole section, surface lined with thickened germinal 
epltliellum. many small follicles in tunica and cortex, several large cysts undergoing cystic 
atresia. Cortex showing well ; medulla comparatively small. 

Fig. A. — Ovao', two years old, high power, showing markedly active germinal eplthcliu'a 
with underlying tunica and cortex crowded with many primordial and primary follicles, struc- 
ture of ova well seen. Note primary follicle Just to right showing two ova encased in on- 
follicle. 
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Fig. 5. — Ovary 12 years old, gross section whole ovary. Cortex and tunica well shown, 
rnedulla coming In from right center. Several maturing follicles dispersed evenly throughout 
the cortical portion of the section. Note the lower maturing follicle invading medulla. 

Fig. G. — Ovary, 12 years old, low power. Germinal epitliellum flat, tunica active, numer- 
ous primary follicles in superflcial cortex, with cell nests and more advanced follicles showing 
in deeper cortex. 

Fig. 7. — Ovary 19 yeai-s old, gross j)icture, showing larger portion of ovary. Medulla 
coming in right central portion. Numerous .scattered cystic follicles, some invaded into me- 
dulla. No fresh corpus lutcum seen, but one present from previous ovulation. 

Fig. 8. — Ovary, 19 years old, low power. Germinal epithelium flat, tunica contains 
large light-staining cells, well differentiated from underlying cortex. Only a few primary 
follicles in the fleld ; note large cell group in lower center. 
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Fig. 9. — Ovary, 19 years old. Van Gieson stain, small amount of connective tissue in 
albURinea, black in picture. Note much lighter cortex, actually staining yellow like smooth 
tissue. 

Fig. 10. — Ovary, age 24 years. Surface low cuboidal epithelium left, tunica and cortex a? 
one not active. Fourth day of cycle. 

Fig. 11. — Ov.ary. age 4 .t years. Active germinal epithelium with Invasion of tunica 
albuginea. 

Fig. 12. — Ovary, age 22 years. Surface showing marked germinal epithelial proliferation 
with inva.«ion, showing ova In largest penetrating ceil mass. 
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Fig:. 13. — Ovary, age 28 years. Surface to left, marked activity of germinal epithelium 
with striking invasion of numerous cells in tunica albuginea. Differentiated ovum under 
epithelium in upper left of picture. 

Fig. 14. — Ovary, age 45 years. Germinal epithelium fairly high, cortex and tunica as one, 
made up of diffusely scattered light-staining spindle cells. 

Fig. 15. — Ovary, age 28 years. Tunica and cortex. Surface to left. Note ovum in middle 
of tunica. More advanced primary follicles in upper cortex. Tunica not very active. Germinal 
epithelium lost by artefact. 

Fig. IG. — Ovary, age 21 years. Shows distinct active tunica, follicles penetrating deep in 
the cortex. Note deep cortical reaction about them, and also developing ovum at bottom of 
picture. 
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quently, we do not definitely now. It is frequently very difficult to determine 
whether cells are aetuallj’- cells of the cortex per se or penetrating cells. We 
rather feel that the wandering cells become intermingled ivith the cortical cells 
and differentiation of these cells in manj'- instances is not possible, chiefly due 
to similar intensity in staining reaction. 

We believe that the idea of Simkins is quite possible. However, with the 
activity of the germinal epithelium and the tunica, along with the appearance 
of primary and primordial follicles in the tunica, which make their way into 
the deeper cortex, we are inclined to believe that tlie observations of Evans and 
Swezy meet the facts more directly. Conceding that new ova are formed which 
develop and become functioning after adolescence, it immediately places import- 
ance on the treatment of certain conditions with the use of the anterior pituitary 
preparations stimulating the ovarian follicular apparatus. This would involve 
cases of amenorrhea, sterility, and the anovulatory cycle. It would seem that, 
with the idea that the functional appai’atus begins to show activity shortly after 
menstruation, reaching its maximum approximated'^ a few days after ovulation, 
proper therapy and dosage would be most important, especially as regards in- 
tensity and timing. Accordingly, it might l^e reasonable to start the therapy 
in the middle of tlie actual menstruation, or before, continue rather vigorously 
for four or five da5''s, and tlien gradualty diminish it until about the tenth or 
eleventh day of the cycle. 

Conclusions 

We feel fi’om this review of our own material that the work of Evans and 
Swezj'- and Simkins concerning the development of the new ova after birth and 
in active adult life can be definitely accepted. So far as the origin of these cells 
is concerned, we conclude that they have their origin in the main from the 
geiminal epithelium. The cortical source of these cells as suggested by Simkins 
cannot be discarded; this origin is more difficult to demonstrate. We believe 
both sources are quite possible, but this can be determined only by further 
special study of the cortex with this single point in mind. 
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- Discussion 

DR. JEAN PAUL PRATT, Detroit, Mich. — Tlie story of the development of the 
definitive ovum is long and complicated. Since it is not possible to follow the procc.ss 
continuously in a single individual, the concept of ovogenesis is derived by piecing to- 
gether fragments obtained from the study of many individuals and numerous specic.s. 
Some phases are generally accepted while others are the subject of opposite opinions. 
Some anatomists and embryologists maintain that the earliest sexual cells are seen in the 
hindgut of early embryos from whence they migrate to the site of the future gonad. HerR 
they are assumed to form or influence the formation of the future ovum. Others deny the 
existence of such migrating sexual cells. There is agreement, however, that the germinal 
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cpithoHuiii of the fioiiad is rlc'rivod from the eeloinie epit lioliuni. Furtliermoro, Ihousaiuls 
of primordial follicles are formed diiriii" early intrauterine life. It has been accepted that 
most of the follicles dcfienerate at one time or another. Whether these follicles persist 
throughout the ropiaaluctive life and some of them inaturc ''vith each menstrual cycle re- 
mains debatable. Also the time at which the formation of primordial follicles ceases has 
been variously placed at early embryonic life, throughout fetal life, the first yejir of post- 
natal life, ui> to puberty, and throughout the mature reproductive period. 

Among early observers Avho published fragmentary evidence that ovogenesis occurred 
in adults may be mentioned: Ptluger (.ISO:!), .^schron (ISnd), Koster (18GS), Slavinski 
(1878), Wagoner (1879), Van Benedin (1880), Aniann (1899), Palladino (1898), Kingery 
(1917), Ilobinson (1918), and Arai (1920). 

Edgar Allen (ltl22), having studied intensively the estrous cycle of mice, thought 
that they would be an excellent animal to observe for ovogenesis. He reasoned that the 
mouse has a greater fecundity than most other mammals; it has one of the shortest estrous 
cycles; the ovary is very small, facilitating com))lclo examination, and the surface epi- 
thelium is well protected by a comj)lete periovjirian capsule. From Allen’s observation 
on the ov.'iries of sexually mature mice he divided ovogenesis into three stages: (1) 
mitoses in the germinal epithelium, (2) small ova just under the germinal epithelium about 
which a few follicle cells are grouitod, and (8) ova similar to the above but two cells below 
the surfiice of the ovary. The maximum incidence of the first stage was at estrus. 
Transition through the throe stages rofpiircd f<uir to six days, i.o., one estrous cycle. Thus 
Allen established for the first time cyclic ovogenesis in sexually mature mammals. 

In 1928, while Allen and F were ex;imining human ovaries removed at the midmen- 
strual period, a search was made for mature follicles, early corpora lutea, and evidence of 
ovulation. The first st.age of ovogenesis was obsei'ved occasionally. Evidence of the 
second and third stage was inconclusive. Comp.ared with mice we found the study of 
human ovogenesis far more ditlicult because: (1) The luimber of ova developing in each 
cycle is less; (2) the human ovary is not so well protected, making it ditlicult to preserve 
the germinal e]jithelium intact; (8) the menstrual cycle is relatively long; and (4) the 
size of the ovary maltos a comjilete examination laborious. The evidence we obtained was 
suggestive but wc felt it was too meager to .iustify publication. The work of Evans and 
Swezy, to which Dr. Schwarz referred, is intiiguing but not convincing so far as human 
ovogenesis is concerned. 

A clear distinction should be made between ovogenesis on the one hand and follicular 
dcvelo])ment through ovulation :ind corpus luteum form.ation on the other hand. The 
X)rocess of ovogenesis is inherent within the ovary and is not under control of the pituitary 
gland. The sequence of events seen in the formation of i)rimordial follicles is probably 
brought about through the interaction of a sclf-conlnincd .system of org.anizers within the 
growing follicle. The nature of such organizers is not known but the e.xistence of organ- 
izers is generally accepted. Only when follicles are developed to the antrum stage are 
thej' susceptible to the influence of the pituitary gland. 

'I’hat the ovaries of young animals arc refractory to gonadotropin is appreciated when 
selecting animals for pregnancy tests. Ilabbits under 12 weeks or 1,200 Gm. are refractory. 
Hats and mice inidcr 10 days are refractory. Even some older and larger animals are 
refractoiy. 

Follicles above the antrum stage vary in their susceptibility to pituitary hormones. 
With a small dose only the large follicles respond. As the dose is increased the younger 
follicles respond but primordial follicles never respond. Hypophyseclomy of adult animals 
is followed by atresia of all the follicles with antra and larger but the primordial follicles 
are not affected. The mammalian ovum may attain its full size in hypophysectomized 
animals. The .absence of pituitary control over ovogenesis and early development of 
follicles is probably true of all vertebrates. Wo cannot hope to influence or control ovo- 
genesis until we learn something of the nature of organizers. 

The fragment of evidence that ovogenesis occurs in the germinal epithelium of -the 
adult is a distinct contribution. I hope that Dr. Schwarz will continue his laborious efforts. 
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DR. EjMIL l_NOYAK,* Baltimore, Md. — Dr. Schwarz ’.s paper represents a valuable con- 
tribution in a field in which- there was clear need for further investigation. Since the 
publication of the' papeVOf-Evans and Swezy many jmars ago, based as it was on .studies 
on lower animals, there has been almost no sj'stematic effort to investigate human ovaries 
from the same viewiroint. Following the report of Evans and Swezy, I looked unsuccess- 
fully for evidence of postnatal ovogenesis in the routine examination of ovaries, but a 
more intensive investigation is necessary Ijcfore any conclusion can be drawn, and the 
present paper rei^resents a ^tudy of this sort. 

The question of ovogenesis is bound up with two other questions, concerning both of 
which there is still difference' of opinion. First, there is the question of whether the germ 
cells have their origin in the so-called germinal einthelium of the ovaiy, or whether they 
migrate to the ovary by way of a Keimhahn from a much earlier situs in the primitive hind- 
gut. The latter origin has been definitely established in certain lower animals, and the evidence 
for the existence of a Keimhahn in the human bebig is becoming increasingly strong. 

The second question is as to whether the earlj’^ sex cords and the Pfliiger tubules are 
produced by invagination from the germinal epithelium, or whether, as now is accepted 
by most embryologists, these structures are formed by differentiation in situ from the 
ovarian mesenchyme, which would explain the origin and the histological and clinical 
characters of certain special ovarian tumors, as I have elsewhere discussed. 

Whatever the original source of the germ cell may be, it maj^ still be true that some 
degree of accessory ovogerresis may arise from the germinal epithelium. Gruenwald, in- 
cidentally, has described certain accessory sex cords arising from the surface epithelium, 
although he arrives at no defirrite corrclusiort as to their significarrce. Dr. Schwarz’s slides 
are highly suggestive, but his owrt conclusions ai-e still conservative!}' tentative, so that 
I hope he will continue his studies in this hitherto almost neglected fteld. 

DR. ROBERT CREADICK, Durham, North Carolina. — Twelve years ago when I was 
a pupil of Dr. Edgar Allen we initiated a study as a principal arheii on my part by 
experiments on rats, mice, and monkeys. Ujron occasion I feel that tire anthroiroid apes 
are rrot so far below us. I think the axrplication here rrright be well put. The alkaloid 
colchicine was employed, which has the capacity of arresting dividing cells in rnetaphase. 
It was almost as though we were rtsing radioactrve tracers on the immature female animals 
to find out which parts of the genital tissue responded. The stimuli used were Preplrysin 
(APL) and pregnant mares’ serum. The r-esponse was magnificent. I do, however, feel 
that the continuance of our studies was rather against Swezy and Evans’ report. 

Cyclic ovogenesis does occur and our control animals which were sacrificed showed 
Xiractically no evidence of ovogenesis. Active mitosis did occur in the germinal epithelium 
of ovaries of the mature mouse at estrus. It seems to be a fundamental process. 

DR. SCHWARZ (Closing). — Referring to the question that Dr. Pratt raised about 
mitosis in the ovary after birth, I personally did not see any evidence of mitosis nor did 
Swezy and Evans, but both Evans and Srinkins studied minutely the nucleus of the ovum 
before birth and they found mitosis then. 

After birth, the only other phases of further maturation are noted in the ovum at 
ovulation with the formation of the polar bodies and their extrusion so well shown by 
Pratt and his co-workers. Swezy and Evans and Simkins have pointed out that ova may 
divide, but by amitosis, and I have seen evidences of that in some of my sections where 
there develoxrs a sort of dumbbell nucleus just as it is about to split in two. 



PERSPECTIVES IN PREMATURITY- 
Physiological Approaches to an Obstetric Problem 
S. R. j\r. Revxolds, I’li.D., Baltimork, j\Id. 

(From tin' ])r part mi.nt of ICmbri/olopif, Cdnuffic Iitslilutiaii of Wash in (/I on) 

F or tlie convcnlioiial ol)stctric‘i{iii, premalnrily poses three chief prol)leins. 

First is recognition and treatment of premature labor; second is the im- 
mediate and ultimate care of the premature infant; and third is the real, com- 
pelling truth of the statistical aspect of the subject. Prematurity alone ranked 
as the ninth .single cause of human death in the United States in 11)45 and there 
is no rea.son to su])pose that this situation is materially different today. 

For the ]>hysiologist, thei'c arc likewi.se three major ])rohlems centering 
about the. larger one of pi-ematurity. These arc: (1) the eharaeteri.stics and 
control of uterine growth during ])rognancy; (2) the ])rovision for the nutri- 
tion of the fetus; and (3) the complex cpiestion of mnscular power for emptying 
the uterus of its contents at term, and not before. Taken together, these factors 
comprise the principal elements of what we may call the ])hysiologic proce.ss 
of uterine accommodation of the ])roducts of conception. At all times, these 
elements must be so interrelated and integi-ated that thej" provide a uterine 
environment .suited to the needs of the embiyo and fetus if it is to develop 
normally. AVhat, then, are the elements of uterine accommodation? 

Elements of Uterine Accommodation 

When a fertilized ovum enters the uterus and becomes attached to the 
endometrium, it finds this tissue ]n-epai-ed strnctuj-ally and functionally for 
nidation. The main features of this aj’c generally known to medical men. 
Then a series of complex changes begins to unfold. These are so interrelated 
that, taken together, they provide luom for the unboiai until the end of gesta- 
tion. The main features of these changes arc not geneiully known to medical 
men, and most obstetj'ieians are inadequately i7iformed rcgnrding them. 

Uterine gi’owth is the most obvious of these changes. The human uterus 
increases in size fi-om an organ weighing about an ounce and one-half to one 
weighing over one and one-half pounds. While the uterus makes room for the 
unborn by extensive growth of tissues, it develo])s at the same time great con- 
tractile jjowei'. Noianally, this j-emains dormant throughout most of preg- 
nancy for a. time which is. fixed for each s])ceies. In this we witness the in- 
structive S])ectaele of a growing force intended to OAmreoJue at a definitely 
future time a definite i-esistanee, against which it never measures its strength 
until the actual moment of conflict has arrived. 

Throughout this time, a continuous and adequate amount of wtitevnal 
blood is supplied to the placenta in order to sustain the life of the unborn 

♦Read before a joint meeting- of the Denver Olxstetrical and Gynecological Society and 
Ihc Denver Pediatric Society, Denver, Colo., May 10. 1048. 
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cliild, and to provide abundantly for its growth. AVe may consider with 
profit, therefore, the salient characteristics of uterine growth during preg- 
nancy, since this is the hack-drop against which the drama of fetal develop- 
ment is played. 


Uterine Growth and Uterine Accommodation 

According to prevalent notions, the uterus accommodates the products 
of conception by progressive uterine growth from early pregnancy to its end. 
The view is generally — though erroneously — held that the uterus is able to 
grow almost indefinitely. Actually, Ave now know that there is a limit to the 
amount of groAvth taking place during pregnancy; that this is related to the 
deg]*ee and shape of the distending eonceptus, and that the contractile power 
of the uterus at term is sufficient and little more to dilate the cervix during 
labor. The evidence for this is of tlie folloAving sort. 

The curve of uterine growth during pregnancy in the rabbit is shown 
in Fig. 1. The principal period of uterine enlargement occurs between the 
time of implantation and the twentj^’-fourth day of gestation (Rejaiolds, 1946). 
Prom this time until term there is little further uterine enlargement, yet this 
coincides Avith the time of most rapid fetal groAvth. This last phase, there- 
fore, is a period of uteilnc stretching. Is this a generally applicable phe- 
nomenon 1 



Fig. 1. — Uterine nccommoclation .-ina circulation of blood tlirougli the uterus. Curve A. 
local blood flow tlirough the lateml uterine vein in the uterine wall : B, incroa.se in wciprlit of 
the uterus during pregnancy, showing the relative size and sliape of the eonceptus at different 
time.s. See te.xt for description. From Am. .T. OnsT. & GYnf.c. m-. 901. 194 7. 

The limited evidence that avc possess from various animal species sug- 
gests that it is. For example, in the rat and cow, data shoAv that some liiu- 
itation of uterine groAvth occurs toAvard the end of gestation, Avhen the fetus 
is increasing most rapidly in size (Reynokls, 3940). Similarly, comsideralion 
of a fcAV data from the human being and the rhesus monkey shows that the 
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pattern of uterine enlargement is rather like that of the rabbit (cf. Fig. 2; 
Reynolds, 1947). In shoi't, we may say that in normal pregnancy, there comes 
a time when the size of the fetus becomes too large for its environment. That 
is the first aspect of uterine accommodation which is to be emphasized. 

OUTLINES OF SECTIONS OF UTERUS — MAXIMUM DIAMETERS 
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PERCENTAGE OF GESTATION PERIOD 


Fig. 2. — Diagrams showing the three-dimensional growth of the rabbit, monkey, and 
human uterus followed in the last part of pregnancy by a period of elongation. Top, cross- 
section. bottom, sagittal sections through the middle part of a conceptus. From Am. J. oust. 
& Gynix;. 53: 901, 1947. 

There is a second aspect of uterine growth that must be mentioned. In 
Figs. 1 and 2, it is shown that during the period of uterine enlargement the 
conceptus is .spheroidal. During the period of uterine stretching, it is 
elongated and cylindrical in shape. Clearly, the shape of the uterus is a fac- 
tor which plays a role in uterine accommodation along with utei’ine growth. 
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Shape of the Conceptus and Uterine Accommodation 

The shape of the nterns about a newly implanted conceptns is that of a 
small spheroid increasing rapidly in three dimensions. In the latter part of 
pregnancy in the rabbit, it is one of a cylinder, the size of which increases 
for the most part in hnt one dimension, namely, length (Reynolds, 1946). 

This point is worth emphasizing for two reasons. First, the uterus be- 
haves physically just like a hollow elastic membrane. Second, since the mem- 
brane is subjected to varying patterns of stress according to the predom- 
inant hormone influence at any time and the shape and size of the uterine 
contents, the resistance offered to the flow of maternal blood through it varies 
from time to time (Reynolds, 1947). 

AA'''ith respect to the first of these facts, the memhranelike qualities of the 
uterus, our attention centers on the nature of the process of conversion from 
spheroid to cylinder. It has been established posithmly in the rabbit that this 
takes place within the space of a few hours (Reynolds, 1946). This means 
that the uterus is subjected to increasing tension until a critical condition 
develops. Then suddenlj’- by changing shape the conceptus reduces the re- 
sistance to its growth imposed upon it by the spheroidal membrane which 
surrounds it on all sides with increasing tension, and it is then restricted in 
the cylindrical form by the confining action of the tissues of the uterus along 
its length. This situation is analogous to that of a long, sausage-shaped 
balloon blown with great force to a maximum spheroidal size near the mouth 
and then, when the internal pressure is sufficient, the balloon opens up with 
ease along its entire length. The pressure required to distend the elongating 
balloon immediately after conversion is then but a fraction of what is re- 
quired to blow up the balloon when it was a sphere just prior to conversion. 
Physically, these relationships are approximately and in part as follows 
(Reynolds, 1946) ; 

2 

and T, = JLU 

* 2 

where Ts is the tension to be overcome by the pressure, p, in the sphere, and 
Ti is the tension to be overcome by the pressure, p, in the cylinder as it 
lengthens. The first is a geometric function of the radius, the second is a 
linear function of the radius. This means that, in the first instance, tension 
is proportional to the square of the radius, and in the second, it is directly 
proportional to the radius. 

AYe see, therefore, that the groAvth of the conceptus during the period 
of greatest uterine growth is against increasing tension all around, whereas, 
during the period of rapid fetal growth and uterine stretching, the tension 
is reduced to a minimum. The mind must be peculiarlj’- constimcted which 
fails to see in this a marvelous provision of Nature to permit maximum fetal 
growth against the least possible obstacle in the latter part of gestation, and 
it is an excellent example of the Princi])le of Least AYork in nature, in which 
work is accomplished at the lowest level of expenditure of energy possible. 

The correctness of this interiu'etation has been proved in several ways 
but only one will be described here. In one set of experiments, the dye, 
Prussian blue, was injected into the uterine blood vessels under fixed con- 
ditions. This dye is freely diffusible, so if it enters the blood capillary vessels 
it should stain the surrounding tissues. It has been found (Reynolds, 1948) 
that until the twentieth day of pregnanejq the entire uterus is evenly injected 
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with tlio dyo. On tlie twentieth and twenty-second days, the areas over tiie 
most distended regions oi! llie uterus are not stained. Jmmediatel.y after con- 
version tliere is again even ])enetration of the dye into all tissues, however 
distended they may he. Thus the conceptus changing shape by its own con- 
tinued growth normally creates its own favorable environment for further 
growth, and this is by virtue of its change in shape. This conversion of the 
uterus from one form to anothei- at a given point in pregnancy marks a 
physiological change of some moment in uterine accommodation. 

Conversion and Uterine Accommodation 

‘ Conversion takes place in all types of uteri. Fig. 2 shows that three- 
dimensional growth in the monkey and human being takes place about sixty- 
five per cent of the way through pregnancy. Eeeent work in collaboration 
with Dr. E. M. Ramsej’ by means of soft tissue x-rays and direct observation 
of the uterus in monkeys shows that conversion oceui’s somewhat, but not 
much, earlier than is indicated in Fig. 2. 


RELATIVE CURVES OF UTERINE GROWTH 



of 


Klg. 3. — Schematic diagrram of the relative curves of uterine growth in a Bioup 
widely divergent animal species. The time of conversion in each is indicated the arioiv 
Dotted lines signify curves for which data arc not yet *^<lequately available. Observe th 
the earlier the time of conversion, the longer is the period of uterine sti etching (i.e., leia 
tively little uterine growth during the period of very rapid fetal growth). 


Looked at another way, I have taken the liberty of plotting schematically 
in Fig. 3 the relative curves of.uterine growth and the time of conversion in 
each from a' number of widely divergent species. Additional observations 
will have to be made to increase and extend the precision of some of these 
curves. With these reservations in mind, the curves shown in Fig. 3 are ot- 
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fered tentatively to indicate the definitely established time of conversion 
in each species, and what appears to be the best evidence concerning the 
form of the uterine growth curve. 

Here, the reader will see that the forms of the uterine growth curves 
are not the same for all species. The hamster and rat stand at one extreme; 
the monkey and the guinea pig at the other. The significant thing is that 
the earlier the time of conversion in gestation, the longer is the period of 
relatively little uterine growth. The significance of this will be clear from 
what has been said above: the duration of the period of uterine stretching 
depends upon, and is proportioned to the period of rapid groivth of the fetus. 
It marks, therefore, the beginning of accelerated fetal development, and its- 
occurrence should serve as an index of fetal maturity at hirth. More shall be 
said of this later, however. 

Fetal Maturity at Birth and Uterine Accommodation 

The significance of the conclusion just stated is clear. If it is true that 
conversion may serve as an index of fetal maturity at birth, then we may 
postulate a relationship — in the terms of physiology of another day, a law — of 
fetal maturity at birth. It would rest upon the fact that fetal maturity at 
birth is proportional to the total duration of pregnancy which the fetus spends 
in an elongating uterus. What is the evidence that such a relationship may 
exist? 

The evidence at hand is fragmentary and as yet incomplete. Much more 
must be learned before we can state it to be a fact. The data at hand are 
intriguingly suggestive, nevertheless. In the first place, the durations of 
pregnancy in the hamster, rat, rabbit, and guinea pig are, respectively, as 
follows; 15.5 days; 21 days; 32 days; 65 days. The proportions of preg- 
nancy spent in a cylindrical uterus are, in the same order, l/9th-l/10th 
for the hamster; l/7th for the rat; l/4th for the rabbit; about 1/2 for the 
guinea pig. 

If one considers the maturity of the newborn of these species, one is im- 
pressed with the degrees of maturity which range from no sex differentiation 
of the external genitals in the hamster, to maturity in the guinea pig which 
includes temperature regulation, righting and postural refiexes, a coat of 
fur, and the ability to take food other than its mother ’s milk. At the present 
time, L. T. Bradin, a graduate student at Johns Hopkins University now work- 
ing in the Carnegie Laboratory, is procuring systematic data on this sub- 
ject by stbidjdng degi'ees of ossification before, at, and after birth in relation 
to the proportion of pregnaney the fetus has spent in the eylindrieally shaped 
uterus. Enough is knouni to say now that a hamster about the fifth day after 
birth is comparable to a newborn rabbit in terms of ossification of the bones 
in the feet and equal to a 2-day-okl rat. In other Avords, by adding some five 
postnatal days in the hamster to the one and one-half prenatal days in the 
cylinder, we find that the hamster on the fifth day after iDirth has lived about 
31 per cent of its post-coneeptional life in what may be called a “post- 
spheroidal” existence. The rabbit at a comparable stage of development 
(birth) has lived about 28 per cent of its post-conceptional life in a “post- 
spheroidal” existence and the rat, some 26 per cent. These relations are sum- 
marized in Table I. 

Other data suggest the validity of a relationship between fetal maturity 
and the time of eonversion also. The sensitivity of the newborn to anoxia 
is being used by Bradin to test it. It is a well-known fact that the less mature 
the newborn, the greater is its tolerance of anoxia, and vice versa. 
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TABLK I. COMPAUATIVK ifATl'IllTY OF THE Ne\V«OKX’‘ 



cbiteiuox: equai. ossification 

OF metatarsal bonks 


COIiUMX 1 

FACTOR 

1 HAMSTER 1 

RAT 1 

RABBIT 

A 

Duration of pregnancy, days 

15.0 

21 

32 

B 

Days post partuni 

0 

2 

0 

C 

Conception ago (A + B) 

20.5 

23 

32 

D 

Conversion of concept us, day 

14 

17 

22-24 

E 

Days in cylindrical uterus 

1.5 

4 

9 

r 

B + ]•: 

6.5 

6 

9 

G 

Per cent of gestation ago post 
■sphere 

B + E 

Q X 100 

31.1% 

26.0% 

28.1% 


*Bradln: Work in proj^re.^s. 


Tlic data of Table II sliow tlie duration of respiratory effort in an at- 
mosphere of nitrogen for tlie hamster, rat, eat, dog, i-abbit, and guinea pig. 
Data on tlie time of conversion in these forms are available only in the ease 
of the hamster, rat, rabbit, and guinea pig. It is clear that the immature 
liam.sler breathes much longer than the more mature rabbit. Some hamsters, 
in fact, have breathed for more than an hour in pure nitrogen. Much more 
work will have to be done, however, to establish the degree of correlation be- 
tween these physiologic attributes of maturity and the time of conversion in 
the course of uterine accommodation. 


Tahee it. Pei.atiox of UTEittxE Envikos.me.n’t to Anoxia Toi.EkAxcE of Newbokn 


SI’ECIES 

DURATION OF 

I’REONANCY i 

D.'XYS 

PROI'ORTION OF 
PREGNANCY IN 
CYLINDRICAL 
UTERUS 

SURVIVAL IN NITROGEN 
(MINUTES) 

BRADIN* 1 HIMWICH ET AL. 

Hamster 

15.5 

bi-yio 

35+ 


Eat 

Albino 

21 


15-20 

50 

Cotton! 

27 


11 


Cat 

52 

— 


25 

Dog 

63 

— 


23 

Babbit 

32 

Vi 

10 


Guinea pig! 

63 

cn. % 


7 


*Work in propre.s.s. 
tnoiatively mature at birtii. 


Another aspect of maturity which promises to lend itself to fruitful in- 
vestigation is that of the develo]jment of I’eflexes. h^or example, the hamster 
and rat are devoid of postural (bxit not righting) reflexes at birth, whereas 
in the monkey and guinea pig these are avcII developed, in the latter rather 
more than in the former. This, too, compares qualitatively with the propor- 
tion of life spent in postspheroidal development. 

There are two further points of comparative development to be men- 
tioned which reveal that a maternal factor, not defined, controls the maturity 
and size of the fetus at birth. Many years ago the Dutch geneticist, Hage- 
dorn, then of the University of California and now of Soesterberg, Nether- 
lands, cross-bred wild hares xvith domestic rabbits. The offspring^ of the 
former are born with eyes open, a full coat of fur, possessing jumping and 
postural reflexes and the ability to eat food other than mother’s milk. The 
dui'ation of gestation is about fifty-six days. The appeara.nce of the helpless 
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newborn rabbit is too well known to require comment here. The duration of 
pregnancy is thirty-two clays. When a male hare is bred to a female domestic 
rabbit doe a most interesting physiologic phenomenon results. The young are 
born in thirty-two days in the same helpless immature state that newborn 
rabbit pups are. 

A second evidence of maternal control of fetal size at birth is that re- 
ported by Walton and Hammond (1938) pertaining to the cross-breeding of 
large Shire horses and small Shetland ponies. Although the duration of 
pregnancy is not affected, it is found that the breeding of a Shire stallion to 
a Shetland mare results in offspring always of the same size as newborn Shet- 
land ponies. In these two instances we witness evidence of some physiologic 
maternal mechanism which controls and determines the size, and hence the 
maturity, of the offspring at birth. I submit that there is no other known 
mechanism than that of uterine accommodation as outlined above bj'^ which 
these facts may be explained. 

Uterine Accommodation and Uterine Circulation of Maternal Blood 

There are other aspects of uterine accommodation and prematurity which 
must be mentioned in a general discussion of fetal maturity. 

The process of conversion brings about a favorable physical environment 
for fetal growth. How does this affect the circulation of maternal blood 
through the uterus? 

Fig. 1 summarizes the results of experiments designed to test this point. 
By means of a standard physiologic technique, an estimate was made of the 
rate of blood flow through the tissues about the most distended parts of the 
xiterus. One can see that progressive increase in the size of the coneeptus 
is associated with an attendant decrease in blood flow initil the time of con- 
version. Then there is a sudden, intense but transient decrease in the flow of 
blood through the uterine blood vessels. Following conversion with its at- 
tendant relief of tissue tension and opening up of smaller blood vessels, the 
rate of blood flow is restored to a level comparable to that seen earlier in 
Ijregnancy. 

Why, one asks, is not the welfare of the fetus endangered at the time of 
this reduced uterine circulation? In some cases it is, for it is at this time that 
we begin to find resorbing fetuses in the latter part of pregnancy. Normally 
there are mechanisms which guard against this eventuality by virtue of a 
localized circulation to the placenta which is actually favored at the time 
the rest of the uteims experiences profound ischemia (Reynolds, 1948). The 
extent to which these facts apply to the utenis simplex of the primate is wholly 
unknown today. 

Uterine Contractility and Uterine Accommodation 

In addition to the factors of uterine growth and fetal nutrition, the proper 
em])loyment of the contractile powers of the uterus must be achieved in order 
to permit development of the fetus to full maturity, on one hand, and effective 
delivery at the time of parturition, on the other. We are just now in position 
to study these aspects of myometrial activity. An instrument for studying 
the patterns of activity of the entire uterus is now available (Reynolds, Heard, 
Bruns, and Heilman, 1948) and will be used to studj^ uterine conti-aetility 
in normal pregnancy and in its complications. 

The characteristics of uterine contractions which are effective in dilating 
the cervix during labor are now known, and some of the attributes of ah- 
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iiornuil patterns oC nlorinc activity, in false labor, premature labor, and so 
forth, have been described (Reynolds, Bruns, and Heilman, 1948). 

But knoAvlcdgc of these ])attcrns raises new and different problems to be 
investigated. For example, what, hormonal and phy.sical factors control nor- 
mal and abnormal patterns of uterine cavity? To what extent docs the in- 
nervation control them? And finally, by what thera])eutie means may pre- 
mature and incoordinate activity of the uterus be controlled? Until answers 
are forthcoming to these and other questions, we may truly be said to be in 
the dark concerning the real role of uterine contractility as a contributing 
factor to pi-cmaturity. 

A Clinical Sign for Fetal Maturity? 

"With Avhat practical ]ioint may the obstetrician concern himself, after 
the physiologist has indicated the avenues into which review of the problem 
of fetal maturity leads him? The cardinal fact which seems rij)e for ex- 
ploitation pcj'tains to the relationship between conversion and subsequent fetal 
maturity at birth. "We have seen that three-dimensional uterine gi'owth ceases 
in the human being between six and seven tenths of the way through the 
course of pregnancy. If the obstetrician could know to within a week when 
this occurs, he would then know that every week after conversion is an added 
guarantee of full maturity and so viability of the baby at birth. His whole 
concept of the relation of fetal matui-ity at birth to the duration of pregnancy 
would be altered in the direction of certain knowledge in a matter which now 
entails what may be termed in the diplomatic language of Woi'ld War I, 
“watchful waiting.” 

What the obstetrician needs is some concrete, palpable ])hysical sign of 
conversion. What shall it be? Obviously uterine size is not suitable, since 
a small uterus may convert at a relatively earlier time than a large one and 
so give bii-th to a mature infant in a pregnancy of short duration. Shape of 
the uterus is the important thing. This presents difficulties in its estimation, 
particularly where three-dimensional groAvth must be considered. 

It may be that a useful criterion of this will be found in one of the phys- 
ical signs Avhich is known to present itself iii rabbits and in monkeys and so, 
probably, in Avomen, too. It is that just prior to conversion the uterus is firm 
and tense; immediately after eonver.sion it is loose, fiabby, and soft. This is 
the result of the .sudden diminution of uterine tension because of the change 
fi’om a shape in Avhich tension is a geometric function of the radius of curvature 
to one in Avhich it is a linear function. The change is transient, hoAvever, since 
fetal groAvth Avill again take up the slack during the period of uterine stretch- 
ing. This transient softening of the \iterus, therefore, could be a clinical sign 
of first importance, if it is possible to judge this subjectiAmly. But there no 
doubt are physical limitations to ])al])ating the body of the uterus Avhere the 
principal softening occurs. K this should be an impossible physical sign to 
employ, Avhat others remain? 

Clearly, this must be a matter for the obstetrician to decide. Perhaps 
during the sixth and seventh month abdominal profiles AAotli the subject in a 
faAmrable position may rcAmal a characteristic change AAdiich is related to the 
process of conversion. Or again, uterine souffle, AAdiich noAV has no knoAvn physi- 
ologic or renal clinical significance, in some Avay may be found to betoken an 
alteration in hemodynamic conditions in the uterus AAdiich is related to the 
period of uterine stretching during the last part of pregnancy. If so, deter- 
mination of the time of onset of some change in the character of uterine souffle 



74 


EEYNOLDS 


Am. J. Obst. & Gynec. 

July, 1949 


will serve auscultatory notice that uterine conversion is accomplished. And 
it will tell the obstetrician that from that time hence, each week of intrauterine 
life is a week toward viability. 
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SICI^LE CELL ANEMIA AND PREGNANCY 


George W. Axderson, ]\r.D., axd Trext Bushy, M.D., Baltimore, Md. 


(From Ihc Department of Ohtitctrie.t, Johns Hopkins Unix'crsity and Hospital) 


A t least 33 cases of sickle cell 
rcporled in the litevaliivod'-*' 
may be summai'izcd as follows: 


anemia associated Avith pregnancy have been 
The malernal and fetal mortality figures 


Niunbor of motlicr.s 

3:5 


Ximihcr of aiatcnial 

7 

(21 per cent) 

'J’oh'il miniber of jiioga.'iiieio.s 

73 


'i’otnl number of abortions: 

I-t 

(19.1 per cent) 

Total number of viable infants 

oO 


Xumber of infants surviving 

50 


Deatlis of viable infants 

9 

(15.2 per cent) 

I’otal fetal loss in Tf. itregnancic.s 

23 

(31.5 per cent) 


The seven maternal deaths which have been rejiorted in cases of sickle cell 
anemia associated with pregnancy arc summarized in Table 1. Infections, 
peripheral vascular collapse, thrombosis with embolic phenomena, and cardiac 
failure v’ere the main causes of death. The clinical courses of three of the seven 
fatal cases were complicated by toxemia of pregnancy. In these fatal cases, as 
well as in many others in the total scries, ]>renatal care was lacking, and in a imv 
instances the patient received her first medical care when in moribund condition. 
Tins was illustrated in the case described l)y Lash- in \vhich the patient had 
been in labor for fifty-two hours Avith a conjugata vera of 8 cm., and belated 
cesarean section was followed by death of the patient six hours later. The 
autopsy pointed toward a “shock” type of death. 

The Aveights of the organs in tlio seven fatal cases ivere of special interest. 
Two patients had spleens Aveighing 20 and 35 Gm. as evidence of the atrophy 
Avhicli occurs A\dth sickle cell anemia, Avhilc tAvo other spleens Avere tremendously 
enlai'ged, Aveighing 74.0 and 960 Gm. each. The heart Aveights Avere also slightlj’' 
over the average, Aveighing 379, 420 and 390 Gm. 

The cases of Bauer-’ and Tomlinson-- should be mentioned as ])ossible eases 
to be included in this itaucaa^, but because of controversial points Avere not in- 
corporated in our tables. Tomlinson,-- in a rcAoeAV of a large series of eases of 
sickle cell anemia, deseiabed the case of a 23-yoar-old British West Indian AAmman 
dying of jiostpartum septicemia, but the author himself raised the question as to 
AA'hether sickle cell anemia played any role in the cause of death. This AA^as alp 
true in the ease described by Bauer-’ of a 20-year-old Negro umman avIio died in 
the fifth month of pregnaney Avith the cause of death as pelvic thrombopldebitis, 
AAuth multiple pulmonaiy infarcts and macrocytic anemia of pregnancy. Micro- 
scopic section of the spleen shoAved sickle cells in the reticulum and scAmre sidei’o- 
fibrosis. Whether this case should be classified as macrocytic anemia of preg- 
nancy or as sickle cell anemia Avilh pregnancy could not be decided liy Bauer.^’ 
Numerous author.s^’ ’’’ ’’ liaAm reported the presence of the sickling phe- 

nomenon in the infants boi'U of these thirty-three mothers. TAvent 3 ’'-one infants 
have been examined and eleven (52.4 per cent) Avere found to be positiAm for the 
sickle cell trait. 
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Present Study 


As may be seen from tlie aliove review, previous experience with sickle cell 
anemia in pregnancy indicates that both the maternal and fetal prognosis is 
grave. Since our experience at the Johns Hopkins Hospital with sickle cell 
anemia associated with ]n’egnancy — eleven cases with no maternal deaths — per- 
mits a more sanguine outlook than has hitherto been indicated, it seemed desir- 
able to report our observations. 

During the period from 1927 to 1947, eleven ca.scs of sickle cell anemia asso- 
ciated with pregnancy have occurred on the obstetrical service of the Johns 
Hopkins Hospital. During this period. 14,256 Negro women were delivered in 
this ho.spital. This is an incidence of 1 in 1,296 ]n-egnanl Negro patients. Diggs, 
Ahmann, and Bibb-'' found that the incidence of the sickle cell trait was 7.3 i^er 
cent in 8,453 Negroes and that 1 in 40 Negroes with the sickle cell trait had 
active .sickle cell anemia, hh-om their data, ap])roximately 1 in 552 nonpregnant 
Negroes would have sickle cell anemia and therefore onr incidence of 1 in 1,296 
pregnant Negro patients would lend .some sui)imrt to the generally accepted 
belief" that sickle cell anemia is associated Avith decreased fertilitv. 


Our criteria for the diagnosis of sickle cell anemia have been the generally 
described ones of Wintrobe,"^ namely, marked anemia, evidenee of red blood cell 
regeneration as shown by nucleated red blood cells in smears, elevated icteric 
index and .iaundice Avith marked sickling of the red blood cells in carefully pre- 
imred sickling ])rcpa rat ions. It should be re-emphasized tliat the single finding 
of "sickling” of rod blood cells does not make, the diagnosis of sickle cell anemia. 
In our eleven eases summarized in Table IT, the diagnosis of sickle cell anemia 
Avas e.stablishod on the folloAving points: 


.1, Aiieinin, viilue.*? u.'^ually uiidor 50 per cent liciiioglohin. 

2, Histon', abdoiiiiiiivl and joinl pains, .iaundico, Avenkness, dyspnea. 

H. Examination, astlicnic liabitns, icg ulcer.s, cardiac enlargement AA’itli systolic niiir- 
niur. 

4. Bickling preparation.^, immediate sickling of the red blood corpuscles, Avitli SO per 
cent or more sliOAving sickling after a twenty-fotir-hour period. 

5. Icteric index, varied from 10 to kO. 

6. Blood smears, reticulocytes, nucleated red blood cells frecpiently encountered in 
AVright’s stain preparations of the blood. 

Very little emphasis has been git’en to the as.sociation of syphilis and sickle 
cell anemia but for matter of record 7, or 63 per cent, of our cases either had 
positive serology or had been ])reviously treated for syphilis. The significance 
of this observation cannot be determined. In all cases the diagnosis of sickle 
cell anemia Avas made during the iircnatal period and in addition all cases Averc 
admitted to the hospital for treatment and study during their pregnancy. The 
average total ho.spital stay Avas 35 days, of Avhicli 23 Avere antepartum days and 
12 post])artum days. The age of the patients Avas compatible Avit.h the previous 
literature in Avhieh only three of thirty-three cases occurred in Avomen more than 
30 years of age. LikcAvise, tiie iiarity of our ])atients Avas Ioav since only scA^en- 
teen pregnancies occurred in eleven mothers and only one mother had had a 
previous viable or full-term infant. 

The prenatal course of the patients Avas not ahvays trancjuil. As niay be 
seen in Pig. 1, tlie degree of anemia present in some eases Avas extreme, Avitli four 
patients shoAving hemoglol)in A^alues under 40 ])er cent. Whole blood trans- 
fusions Avere given to ten of the elcAmn patients during the period of gestation 
and immediate puerperium. The aA'erage amount of blood administered in these 
ten cases Avas 2,650 c.e. and the aAmrage number of transfusions per patient Avas 
5.2. In one case it aa^s necessary to gwo nine transfusions oAmr a period of 
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MONTH OF PREGNANCY 

3 4 . 5 6 7 8 9 10 



I^ig. — Hemoglobin values and blood transfusions administered to eleven cases of sickle cell 

anemia in pregnancy. 
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fourteen weeks in order to maintain the liemoglobin values at a satisfactory 
figure. In fifty-two transfusions recorded in Fig. 1, twelve transfusion reactions 
(23 per cent) occurred. Eleven of the reactions were the simple febrile reactions 
with chills and temperature rises to 101 to 102° F. within one to twent.y-four 
hours after administration of the blood. One reaction was of a severe type 
accompanied by abdominal pain and hemoglobinuria. Practically all of the 
transfusion reactions were observed in three patients, one of the patients having 
five ti-ansfusion reactions. In several in.stances differences of opinion were ex- 
pressed by members of the staff as to whether the reactions were abdominal 
‘ ' crises ’ ’ or simple transfusion reactions. 

Febrile reactions, independent of simple febrile transfusion reactions, de- 
veloped during the prenatal and postpartum intervals in several of our patients. 
Pyelitis was present in three eases, meningitis in 1, and an unexplained febrile 
reaction in another, to make a total of five eases in which febrile reactions were 
present during the gestation period. Likewise, in the postpartum period, two 
eases of episiotomy infection, and single eases of brain abscess and pyelitis 
developed, Avhieh make a total of nine instances in which febrile reactions neces- 
sitated hospitalization and liberal treatment with bed rest, sulfonamides, and 
penicillin. In one patient, leg ixleers of considerable size were troublesome, 
requiring prolonged bed rest. Tlie usual stasis edema of pregnancy adds to the 
delay in healing these ulcers. 

Hemolytic Crises 

Hemolytic crises occurred in only one ease during pregnancy (Case 9) and 
in three cases (Cases 3, 4, and 9) during the postpartum periocl. Although there 
is a wide variation in the frequency of “crises” in cases of sickle cell anemia, 
certainly one crisis during the period of ge.station is a minimal number for 
eleven pregnancies. 

Only one instance of a thrombotic proce.ss was observed. In this case a 
cerebral thromljosis took place similar to that seen in a pregnant woman de- 
scribed by Hodges and Bernstine^'’’ and to the observations in nonpregnant 
women by Hughes, Diggs, and Gillesjjie,*' Connell,'® and Bridgers.-' This acci- 
dent occurred in Case 1 two weeks befoi-e delivery. Because of anemia and cere- 
bral tiirombosis the labor was induced and a 1,150 Gm. infant was delivered, 
who died subsequently of prematurity. The mother survived the cerebral throm- 
bosis and abscess and was well at the time of discharge from the hospital. 

Three of our cases had mild to severe toxemias of pregnancy. The usual 
type of to.xemia regime with bed rest, .sedation and dietary control prevented 
serious complications. Hodges and Bernstine'® observed that two of their three 
cases of sickle cell anemia associated Avith pregnancy developed si^is and symp- 
toms of toxemia of pregnancy. These authors feel that the arteriolar spasm of 
toxemia superimposed on vessels already partially occluded by the intimal pro- 
liferation which occurs in sickle cell anemia may bear an important relationship 
to the occurrence of signs and symptoms of thromboses, e.speeially cerebral vas- 
cular blockage. 

Complications during labor and delivery Avere miniiual in our cases. Only 
one case of postpailum hemorrhage (900 e.c.) occurred, but blood transfusion 
eliminated any difficulty. The aA’-erage lengtli of the first stage of labor Avas 
fifteen hours and the average second stage A\'as one hour and forty-five minutes. 
In view of the fact that most of our patients Avere primigravidas, these figure.s 
approach the normal; hoAvever, the average duration of the second stage Ava.s 
someAA'hat protracted and in one case Avas three hours long. The pelvic factor 
in these eases Avill be considered later. 
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AVe were able to study the placentas inicroseopieally in only six of our 
cases. No abnornialities of fetal-placental weiKlit. ratios were observed. In two 
of the six placentas sicklinn; of the red blood cells of the matcnial blood was 
pre.sent (Fig. 2) but in no instance did Ave observe sickling of the fetal blood 
cells. Five of the eleven infants were also .studied for sickling, but. in no case 
was sickling demonstrable at the lime of birth. 



Fig-. 2. — Placentu from Case •! showing ina.sslve sickling of blood in the maternal sinuses. Note 
that the blood in the fetal vessels shows no evidence of sickling. 


The fetal and maternal results tire shown 
folloAvs : 

in Table II 

and summarized 

Number of niotlicr.s 

11 


Number of malormil dcatti.s 

0 

(0 per cent) 

Total number of pregnancic.s 

17 


Total number of abortions 

4 

(23.5 ijer cent; 

Total number of viable infants 

j;i 


Number of infants .surviving 

10 


Leatlis of viable infants 

3 

(23.1 per cent) 

Total fetal loss in ,17 pregnancies 

7 

(41.2 per cent) 


The mortality I'ate of viable infants (over 1,000 Gm.) in our series ( 23.1 
per cent) is not encouraging. IIoAvever, clo.ser analysis of Table II shows that 
in the three deaths of viable infants otie ease was due to induction of a small 
premature (Case 1 ) because of a severe cerebral thrombosis in the mother. The 
second death tvas in Case 7 which was associated with sevei'e pre-eclampsia,. The 
third death, the only one in a full-term infant, occurred after injudicious force]3S 
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rotation in a type of pelvic architecture in wliich rotation is unwise. As also 
can be seen in Table II, not one of our patients died during pregnancy or the 
puerperium ; however, one patient (Case 3) died two years after her pregnancy 
of chronic glomerulonephritis. To our knowledge (and with the exception of 
one case, postpartum follow-up at six weeks to four years was obtained on all 
our cases) this is the only death in the eleven cases. 

Interesting features of the sickle cell anemia patient which should be of 
interest to the obstetrician are the changes in the bony structure and habitus of 
these patients. Winsor and Burch,-® Sharj? and Yonder lieide^® have described 
these alterations in detail. They maintain that the sickle cell anemia ha])itus 
depends upon the extent and duration of the disease and the age of the patient 
at the time of onset. The sickle cell habitus was described as linear; the sub- 
.jects were underweight, the hips and shoulders were narrow and the stature 
decreased. An increased upper dorsal kyphosis and lumbar lordosis and an 
increase in the anteroposterior diameter of the chest ("hoop chest”) were char- 
acteristic with short trunlm and roentgenologic evidence of flattening of the 
luml^ar vertebrae. A few external measurements of the pelves were made in 
these studies but no mention of the obstetrical capacity of the pelves was 
included. 


Table III. X-Ray Pelvimetry in Four Cases of Sickle Cell Anemia 


1 

1 inlet 

1 MIDPELVIS 

1 OUTLET 



CASE 1 


1 

T,D. 

1 i-s. 1 

1 THOMS 

1 P. s. 

HI 

1 T.I. 

! 

P.S. j 

MORPHOLOGY | 

REMARKS 

5 

11.0 

11.0 

9.3 

4.6 

12.2 

9.0 

8.3 

Gynecoid- 

anthropoid 

Convergent side 
walls. Straight 
sacrum 

6 

11.2 

13.6 

9.2 

3.S 

11.0 

7.6 

8.4 

GjTiecoid with 
antliropoid 
outlet 

Convergent side 
walls. Straight 
sacrum 

9 

lO.S 

1.3.0 

9.6 

3.4 

11.2 

10.2 

6.6 

Gj’uecoid 

Crests not united 

10 

12.3 

12.9 

9.2 

4.0 

11.0 

9.6 

5.3 

Android- 

anthropoid 

Straight sacrum. 
Convergent side 
walls 


In view of the above oliservations, all patients who could be traced were 
measured. In three of 5 pelves measured by clinical pelvimetry, outlet contrac- 
tion was found to be present ( intertuberous diameter of less than 8.0 cm.). In 
two other cases a diagonal conjugate of less than 11.5 cm. was discovered. Be- 
cause of the known variations in estimation of ob.stetric capacity by clinical 
mensuration, x-ray pelvimetry was obtained on four patients and the data tabu- 
lated in Table III. From this table it Avill be noted that three of the four pelves 
had convergent side walls, with heavy, blunted ischial spines. In Fig. 3, two of 
the pelves have been illustrated with anteropostex'ior and lateral x-ray views to 
show the straight sacra with no forward rotation as is characteristic of kypho- 
scoliosis. The arches are narrow but not composed of hea'V’^^ bony structure; 
otherwise they resemble the anthropoid type of pelvic architecture. Case_ 10 
(Fig. 3) illustrates an instance in wliich a full-term infant Avas lost at the time 
of delivery by an ill-advised forceps rotation in a contracted outlet. Case 6 has 
a veiy small transvci’se diameter of the outlet (7.6 cm.) but fortunately the 
patient delivered a premature infant weighing only 2,120 grams. The type of 
lielvic architecture associated with sickle cell anemia habitus could veiy well he 
the reason for some of the difficult labors and prolonged second stage difficulties 
which are described in the previous literature. 
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Fig-. 3. — X-ray pGlvimet 2 -j' in Cases 10 and C. On tlie left, an andi-oid-anthi-opoid pelvis 
of poor obstetrical type is demonstrated. On the right, a gynecoid pelvis with an anthropoid 
outlet and straiglit sacrum is shown. 


Treatment 


The patients observed in the present study extend over a 20-year period 
(1927-1947). During this same interval, many new therapeutic developments 
such as antibacterial sul)stanees and blood transfusion liave been added. 
Therefore, a plan of therapy should be outlined for cases of sickle cell anemia 
associated with pregnancy in the light of present knowledge and chemothera- 
peutic developments. Since the lai’gest number of deaths from sickle cell 
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anemia both in pregnant and nonpregnant patients are due to intereurrent infec- 
tions, cardiac and renal failure, shock and allied peripheral vascular changes, 
the treatment program sliould be directed primarily at tlie prevention of tliese 
accidents. 

During the prenatal period sickle cell anemia patients should l)e observed 
frequently and if abdominal pains, febrile reaction, excessive weight gain, low- 
ered hemoglobin values, hypertension, albuminuria, pyuria, or hematuria de- 
velops, the patient should Ije hospitalized immediately. Careful physical exami- 
nation and hematological investigation should be performed. If fever is present, 
sources of infection should be sought and an attempt made to establish the bac- 
teriologic etiology. Various combinations of penicillin or sulfonamide therapy 
.should be instituted depending upon the sensitivity of bacterial organism in each 
individual case. During labor and the immediate puerperium it is wise to use 
penicillin in doses of 200,000 to 300,000 units. This step is advocated because 
of the high incidence of puerijeral infection and morbidity, not only in cases 
of sickle cell anemia but also in all eases of anemia in pregnancy. Should early 
rupture of membranes occur, the prophylactic use of penicillin maj’- be instru- 
mental in protecting both mother and fetus from invasion by bacteria. 

As has been previously discussed and illustrated in Fig. 1, we have used 
transfusions of whole blood liberally, with the average number of transfusions 
per ease 5.2. Although the effect of the transfusions as measured by hemoglobin 
determinations is often temporary, certain beneficial effects appear to have been 
obtained rather than the mere increase in hemoglobin. It is true that the value 
of blood transfusions in sickle cell anemia patients in general has been debated. 
In nonpregnant patients, many authorities, such as Wintrobe,®^ consider them 
of little or no value. Bauer-^ and Tomlinson-'*® have pointed out single instances 
in which transfusions may have had a deleterious role, while Tomlinson®® has 
described the dangers that could be encountered if blood donors with sicklemia 
’are used. Except for the one patient in the present study, no such difficulties 
were observed. 

To obstetricians, however, there may be other arguments in defense of the 
use of transfusions in the pregnant patient Avith sickle cell anemia. The presence 
of an,y type of anemia associated with gestation is a frequent precursor of futiire 
difficulties in the period of labor and the puerperium. Pastore®^ and Bicker- 
staff®® have conclusively shown that puerperal morbidity is in direct proportion 
to the degree of anemia present in pregnant patients. As has been pointed out 
in the review of the literature, toxemias frequently accompany sickle cell anemia 
during pregnancy. The recent studies of Hinselmann,®® Linzenmeier,®'* and 
Krogh®® establish the basis for “.stasis” within the fingernail capillaries of nor- 
mally pregnant and toxemic patients. Knisely and Bloch®® have made studies 
of inti-avascular agglutination occurring in normal, experimental, and pathologic 
states. One of the conditions in which they observed an increase in microscopic 
agglutination of red blood cells in venules and ai-terioles was sickle cell anemia. 
Recently, Odell and his eo-worker.s®' have found this “.sludging” effect to be 
present in normal and pathologic pregnancy. Odell®" also concludes that during 
shock sludge is related to subsequent hemodilution, or to the accompanying 
operative trauma rather than to an acute loss of blood. During infection, throm- 
bophlebitis, and pre-eclampsia, the size of intravascular masses is particularly 
increased. What relationships do these alterations of pregnancy have in regard 
to the pathological physiology of .sickle cell anemia? 

The carliei’ Avorkers Avith sickle cell anemia, such as Mason,®® felt that hemol- 
ysis in sickle cell anemia Avas caused by phagocytosis of defeetiA'-e erythroejdes 
"by macrophages with liberation of hemoglobin. Later on, Bauer®® introduced 
tile idea that simple mechanical impaction of masses of deformed red blood cclis 
in small blood vessels AA-as responsible for the hemoly.si.s. Bauer®® concluded 
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Hint the e.ssential patliologic process in sickle cell disease was stagnation and 
conglutination of disfigured red blood cells with the resultant pi-ocesses of 
thrombosis, ischemia with necrosis and fibrosis, and the resolution of red blood 
cells with the subsequent development of anemia. Recently, Ham and Castle*'’ 
have developed the idea of an “erythrostasis” which enhances hemolysis. These 
authors have ob.scrved that sickling blood lias a higher viscosity which predis- 
poses to erjihrostasis. Tomlin.son," in a .study of eleven cases of nonpregnant 
"abdominal crises” which resulted in death, suggested that the mechani.sm of 
death was shock. His explanation of the shock was that the anoxia accompany- 
ing anemia was increased in sickle cell anemia because the sickled erythrocytes 
are poor carriers of oxygen to body tissues. The heart, as studied by Kline- 
felter,''* is weakened in sickle cell anemia. The ca])illary anoxia results in plasma 
loss, hemoeoncentration stagnation, and the stagnation removes available erythro- 
cytes from the circulation, increasing the circulatory failure and anoxia, which 
])erpetuatcs the vicious cycle of shock. Tomlinson,-- therefore, feels that trans- 
fusions mu.st be given in sickle cell anemia. ])articularly in the presence of 
"crises.” In addition to the alterations of the maternal physiology which would 
enhance the difficulties in treatment of the anoxia of the mother, the exchange 
of oxygen between mother and fetus must be maintained. With these points in 
mind, transfusions Avould appear to he indicated in the mother with sickle cell 
anemia. It is also advisable to u.se sodium lactate .solutions along with wliole 
blood to prevent not. only renal complications hut possibly also to reduce the 
sickling tendency by raising the pH of the blood. Altmanir'- attempted to deter- 
mine the fate of tran.sfuscd erythrocytes in .sickle cell anemia and concluded that 
the hemolytic procc.s.s in sickle cell anemia affects only the patient’s own red 
blood cells which ai-e abnormal due to some hereditary factor, while the trans- 
fused cells remain unaffected. 

Reinhard and his co-workers” have tried the effects of high concentrations 
of inspired oxygen on patients with .sickle cell anemia. With the exception of a 
decrease in the degree of intravascular .sickling of rod blood cells, no consistent 
change in the ]'ate of hemolysis occurred during tlie ])eriod of oxygen admini.s- 
tration. Only minor toxic manifestations developed during the periods of 
oxygen therapy. Although no great benefits were dei’ived from oxygen therapy, 
it should be pointed out that in patients wit h sickle cell anemia congestive heart 
failure which does not respond to digitalis lias been reported by Klinefelter.” 
It may be necessary during ])regnancy to use oxygen therapy since there is an 
increasing circulatory burden on the normal pregnant patient’s lieart, and this 
alteration on an already affected cardiac function in sickle cell anemia patients 
would be very serious. Therefore, the patients with sickle cell anemia with preg- 
nancy should receive treatment closely resembling th.e t.vpe given patients with 
valvular heart disease. 

The question of anesthesia is difficult, but the advent of various types of 
block anesthesia offers some advantage over inhalation anesthetics such as nitrous 
oxide and oxygen alone or combined with ether; this is particularly important 
in regard to the fetal outcome. Everything done to prevent circulatory .stasis 
is advantageous in the treatment of patients with sickle cell anemia and preg- 
nanc3^ Bauer'"’ suggests sufficient mu.scular exerci.se, avoidance of jjrolonged 
bed rest, thj'roid extract, cool baths, and saline and dextrose infusions to pre- 
vent eirculatoiy stagnation. 

In the previous discussion we have indicated our oj)timistic attitude that 
with appropriate medical and obstetrical care patients with sickle cell anemia 
can be safelj’’ carried tlii'ougli pregnancy. However, one of the pi'oblems con- 
fronting the obstetrician is the question of tlierapeiTtic aboi’tion and steriliza- 
tion in women afflicted with sickle cell anemia. Textbooks of hematology-'’ 
state that sickle cell anemia is a hereditary disease transmitted as a JMendelian 
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dominant factor. Closer analysis of the literature as to the source of tliis con- 
ception shows that it apparently originated with Huck^^ and Sydenstrieker.'° 
Hnck**^ studied two families for three generations and found that the "sickling” 
phenomenon is transmitted in this manner. His data and charts are only con- 
cerned until the sickling trait and therefore are insufficient evidence to conclude 
as he did, that sickle cell anemia is also hereditary, klason^® stated that proof 
of the statement that sicklemia invariably precedes the development of siclde 
cell anemia is still a matter of debate. Lewis’^ also believes that the reladonship 
of the disease sickle cell anemia to the sickle cell trait is a matter of controversy. 
It is important to point out that some authors like Murphy and Shapiro"*® feel 
that the anemia ditfers from the trait only in a matter of degree. This viewpoint 
is also shared by Bauer®® who feels that the anemia is a secondary condition and 
that sicldemia may be converted to active sickle cell disease by some acute infec- 
tious disease or surgical procedure. Even if one were to consider every person 
with the sickling trait a potential ease of sickle cell anemia, the figures of Diggs 
et al.®® would indicate that only one in forty patients AHth the trait develops 
anemia. Apparently no way has been devised to predict the eases of sicklemia 
which will develop the acute phase of the disease. 

As yet the prognosis of children born to mothers with active siclde cell 
anemia cannot be stated with assurance. A thorough search of the literatiu’c 
revealed only two reports (Killingsworth and Wallace® and Corrigan and 
Schiller®®) in which the true picture of siclde cell anemia has been observed in 
both the mother and her children. Until more data have been accumulated, con- 
clusions cannot be made as to whether an infant born of a mother with sickle 
cell anemia is more likely to develop this disease than an infant born of a mother 
with only the sickling trait. Therefore, therapeutic abortion for sickle cell 
anemia alone would not be justified. Sterilization will rarely be necessary since 
patients with sickle cell anemia have an average number of only Uvo pregnancies 
and some 20 per cent of the pregnancies terminate in abortion. However, many 
other factors may govern these recommendations. Bauer®® has advanced the 
idea that patients with siclde cell anemia belong to a group characterized by 
constitutional degenerative stigmas which he designates as the ‘‘status degenera- 
tivus..” From the reports in the literature the clinician must be on guard 
against many treacherous and peculiar mechani.sms which initiate ‘‘sudden 
death” in patients with sickle coll disease. Each case must be given individual 
consideration. For instance, an associated toxemia of pregnancy with sickle 
cell anemia could alter one’s decision regarding interruption of pregnancy and 
future childbearing. 

Discussion 

The high maternal mortality rate of 21 per cent reported in the previous 
literature could not be corroborated in the present study of eleven eases of sickle 
cell anemia associated with pi’egnancy observed in the Obstetrical Department 
of the Johns Hopkins Hospital over a 20-ycar period (1927-1947). All patients 
survived the period of the pregnancy and puerperium. Follow-up on the Pa- 
tients extended from six weeks to four years in the present study. In Table W, 
a summary of the pre\’ious literature, the present study, and the combined total 
of forty-four cases are presented. From these data the total fetal loss and abor- 
tions appear to be increased over normal. Our percentage of deaths of viable 
infants (over 1,000 Gm.), 23.1 per cent, is higher than the figure of the previous 
literature, 15.8 per cent, but two of the deaths in the present study and some 
the reported fetal deaths suggest ill-advi.sed obstetric and pediatric procedures. 
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improved metliods, there is every reason to believe that a fetal mortality 
rate of 5 to 10 per cent may be attained. 


Tablk IV. SuM^rAuy of ^Iatki:kal and FKTAa Moktality of Cases of Sickee Ceel Anemia 

IN the LiTEUATUKE ANll IN THE PUESENT StHBY 



PIIEVIOUS 

I-ITEUATHRE 

AUTHOr.S 

-■ CASES 

TOTAE 

CASES 

1 NO. 

! FEP. CENT j 

NO, i 

I’EE CENT 

NO. 1 

I'EH CENT 

Numbt'r of iiiotliers 

*»o 


11 


4-i 


Number of matoriiul deatlis 

7 

21.0 

0 

0 

7 

15.9 

Total number of preauaucios 

73 


17 


90 


Total number of abortions 

14 

10.1 

4 

23.5 

IS 

20.0 

Total number of viable infant.s 

fiO 


1.0 


72 


Total number of .surviving infants 

aO 


10 


CO 


Deaths of viable infants 

0 

la.2 

CJ 

23.1 

12 

IC.G 

Total fetal Ios.s 


r.i.r, 

7 

41.2 

30 

33.3 


Sickle cell anemia should be looked for in obstetrical services handling 
Negro patients. Practically all of our cases bad the diagnosis of this disease 
established while under the care of the obstetrical staff. Therefore, the routine 
testing of Negro patients for hemoglobin values followed by sickle cell diagnostic 
tests should be a part of the function of the prenatal clinic. Blood donors prob- 
ably should also be checked for sicklemia as suggested by Tomlinson.-'*® It is 
often stated that sickle cell anemia is easily diagnosed but in the present study 
three eases, which had been recorded in tlie files as sickle cell anemia, had to be 
rejected beeau.se insufficient evidence was present to establish clearly this diag- 
nosis. None of these patients died and only the sickling trait was present with 
moderate anemia. One patient had tuberculosis, another rheumatic fever, and a 
third chronic pyelonephritis. 

Summary 

The present study is a review of eleven cases of sickle cell anemia associated 
with pregnancy observed on the Obstetrical Service of the Johns Tlopkins Hos- 
pital over a 20-year period (1927-1947). No deaths occurred in these eleven 
mothers during the period of the pregnancy or puerperium. Three of thirteen 
viable infants died, giving a fetal mortality of 23.1 per cent. These figures 
justify a more optimistic outlook than hitherto noted in sickle cell anemia asso- 
ciated with pregnancy, since the previous literature reports an average maternal 
mortality rate of 21 per cent in thirty-three cases. Fifty-nine viable infants 
were born of these thirty-three mothers with nine deaths, giving a fetal mortality 
rate of 15.2 per cent. 

Sickle cell anemia occuri-ed in one in 1,296 pregnant Negro women. Ke- 
peated hospitalization during the prenatal period was necessary. The average 
number of transfusions per patient during the pregnancy and puerperium was 
5.2. Twelve reactions occurred in fifty-two transfusions given these patients 
(23.0 per cent). Only single instances of thrombosis and abdominal crises were 
observed during the pregnancies. Three cases were complicated bj’- toxemias of 
pregnancy. 'Analysis of eleven cases did not support the idea that pregnancy 
exerted an untoward effect on the disease of sickle cell anemia. 
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X-ray pelvimetry was studied in four eases, of which tiiree had convergent, 
side walls with heavy, blunted ischial spines. The pelves revealed a tendency 
toward funneling and antliropoid architecture with straiglit sacra and narrow 
subpubic arches. Furtlier x-ray studies should be made. 

The treatment of sickle cell anemia associated with pregnancy demands con- 
stant medical observation and frequent hospitalization for investigation and 
treatment of concurrent toxemias and febrile states. Liberal use of penicillin, 
sulfonamides, and blood transfusions is needed to reduce both the maternal and 
fetal mortality rates. With the addition of the present study to the thirty-three 
previously reported eases in the literature, a total of forty-four eases have been 
observed up to the present time. Seven maternal deaths (or 15.9 per cent) have 
occurred with a fetal mortality of 16.6 per cent and a total fetal loss of 33 per 
cent. . Therapeutic abortion and sterilization are seldom indicated in patients 
with sickle cell anemia associated with pregnancy. 
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THE EFFECT OF VEEATRUM VIRIDE ON THE URINE VOLUME, 
BLOOD PRESSURE AND PULSE RATE IN NORMAL AND 
TOXEMIC PREGNANCY- 

N. S. Assali, M.D., R. W. Kjstner, M.D., and S. T. Gtarber, M.D., 

Cincinnati, Ohio 

(From the Department of Ohstetrics, University of Cineinnati College of Medicine, and the 

Cincinneiti General Hospital) 

D URING- the last few years a new surge of interest in the treatment of tlie 
toxemias of pregnancy with veratrum viride has appeared in the literature. 
Bryant^ and Bryant and Fleming” were the first among modern authors to 
report a significant series of cases of eclampsia treated by this drug with success- 
ful results and low maternal mortalitj'-. Garber and Assali® added 40 cases to 
the series of Bryant and Fleming, making a total of 160 eclamptic patients 
treated at the Cincinnati General Hospital with the same regimen, resulting in a 
gross maternal mortality rate of 1.8 per cent.f Kellogg^’ ° and Irving® reported 
a decrease from 25 per cent to 12 per cent in their maternal mortality in 
eclampsia following the institution of veratrum viride therapy. 

Willson^’ ® published a series of cases of pre-eclampsia and hypertensive 
pregnancy wherein he found a decrease in the urinary output following the use 
of veratrum viride. He concluded that this drug should not be used in the treat- 
ment of eclampsia and pre-eclampsia because there was no necessity for lowering 
the blood pressure in these conditions. He postulated that the existing hyper- 
tension was actually beneficial for the maintenance of normal kidney function. 

This is at variance with opinions expressed by Hertig® and others®®'^ who 
state that the predominant element in the toxemias of pregnancy is a generalized 
vasospasm, with resulting capillary anoxia and ti.ssue necrosis. 

Impressed by Willson’s report, Ave initiated a clinico-experunental Avork 
designed to CA'aluate the action of veratrum viride on the urinaiy output of nor- 
mal, toxemic, and hypertensive pregnancies. Blood p]‘e.ssure and pulse rate 
were also recorded in order to CAmluate any possible correlation betAveen these 
tAAm factors and the urine volume. The results form the subject of this paper. 

Material 

Eight pre-eclamptie, tAvo eclamptic, 3 hypertensive, and four normal preg- 
nant patients comprised the present series. The duration of pregnancy varied 
from thiity-tAvo Aveeks to full tenn. All of the patients Avere admitted to the hos- 
pital, kept at absolute bed rest, and placed on a 0.9 Gm. sodium chloride diet 
during the entire period of the experiment. Patients Avho Avere in active labor 
Avere eliminaled because of the A-ariation in blood pres.sure, pulse rate, and 
urinary output produced by labor pains. Of the eight cases of pre-eclampsia, 
six Avere scA-ere and tAA'o mild. The diagnosis of pre-eclampsia A\ms based on the 
presence of albuminuida, hypertension, edema, and .subjective .sj'mptoms in die 
last trimster of pregnancy. One hj^iiertensive, one eclamptic, and tAVO pi'e' 
eclamptic patients AA-ere studied in the preparturn and postpartum period. 

•A'eratnim viride employed in the form of A'er.atrone, Parke, Davis and Co. 
t.Since tliis la.st report, tliorc liave been 21 more eclamptic patient.s treated, a total of E 
case.s with one maternal death from eclampsia per sc and two from .sepsis. 
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Method 

Folloviiig: aclinissio7i. all ]iatioii1s Averc ■weighed and an ind-welling Foley 
eatheler inserted into Ihe bladder; the first urine sam])le was discarded. The 
catheter was opened, thereafter, at hourly intervals and the bladder emptied 
completely each time. The present .study was divided into three periods: 

a. A control period varying: from 8 to 48 hours. During this time the ])a- 
tient received measured amounts of water orally (100 to 400 c.c.). The urinary 
output, blood pressure, and ]uilse i*ate were i-ecorded. 

1). The pei’iod of veratrum viride administration, varying from 12 to 48 
hours. It. followed the control period immediately and consisted of the addition 
of subcutaneous doses of veratrum viride (0.2 to 6.7 c.c.) every two hours. 

C. A combined period in which magnesium sulfate (50 per cent intramu.s- 
cularly and glucose solution (5 per cent in distilled water) intravenously were 
added to the veratrum viride treatment. 

This last method was ap]diod to five pre-cclamplic and two eclamptic pa- 
tients and it repi'escnted the treatment followed for more than twenty yeai’s in 
this hospital. In all of the i)eriods intake, output, pulse rate, and blood pies- 
sure were recorded hourly or eveiy two hours by the same observers to eliminate 
errors from personal .variation. Since vomiting occurred fi'cquently with large 
doses of veratrum viride, it was charted sepai-ately but was not included in the 
calculation of urinary output. Pi’ofuse sweating was observed frequently with 
large doses of this drug. It constituted, to a certain degree, a cause of error 
which could not be entirely avoided in calculating the output. To eliminate bed 
rest alone as a factor influencing diuresis and l)lood pressure, one i)re-eclaraptic 
and one hypertensive patient were .studied in conti-ol periods alternating with 
veratrum viride. Urea clearance tests were ])erformed at the end of each period 
using the Van Slyke method on three hourly specimen.s of urine and one of 
blood. "Weight determinations wci-e also recorded at the end of each pci’iod. 

Results 

A. Normal Prefinancij . — All of the four cases responded in the same manner 
to the administration of veratrum viride. "With doses varying from 0.2 to 0.7 
c.c. — ^tlie usual effective dose in ti'cating pre-eelamptic patients — there was prac- 
tically no change in the urine volume, blood pres.sure, or pulse rate. The urinary 
output maintained the same proportion durijig the control and verat7.’um viride 
admini.stration periods (Fig. 1). Fig. 2 illustrates an individual example. 

B. Toxemias of Prcgnaixcy . — Under this heading were included the patients 
with pre-eclam])sia and those with e.ssential hyperteiision not showing any sign 
of superimposed toxemia. 

1. Urinary output: In almost all of these patients, a decrease in the hourly 
urinary output (vomiting excluded) varying from 15 to 60 per cent was ob- 
served following the administration of veratrum viride. The mean decrease for 
the entire group was 37 per cent. The maximum drop in output occurred when 
larger doses (0.5 to 0.7 c.c.) were given and lasted for approximately two hours. 
It coincided with the sudden fall in blood pressure, ])rofuse vomiting, and dia- 
phoresis. However, with the return of the blood pressure to a desired level 
(circa 140/90) which was always lower than the control level, the urine voliune 
increased and was so maintained even though the administration of veratrum 
viride was coiitinued. Because of the compensatory polyuria which Avas observed 
frequently after the initial decrease in output, the total urinary output for the 
control and veratrum viride periods maintained almost similar proportions in 
all of the patients (Figs. 3, 4, and 5). The patients Avho were studied under the 
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combined regimen invariably showed increased urine volume despite the fact 
that the blood pressure and pulse rate were lower than in the control and 
veratrum viride periods (Fig. 4). The patients who were studied in the post- 
partum period had a marked diuresis in both control and veratrum viride 



NORMAL PREGNANCY 


C.G. E;Z1 Intake woler 



I 234 56789 10 II 12 I 234 5678 

Time in Hours 

Fip. 2 . — Blood prc.«surc, pulse r.itc, intake and output of a normal full-term pregnancy i” 

control and veratrum viride periods. 

periods. Two patients were studied according to the alternating method inon- 
tioned above. In the prepartvun, one of them (Fig. 6) showed a transitory 
decrease in urine volume each time veratrum viride was given in 0.7 c.c. doses. 
The other (Fig. 7) did not show any alteration. In the postpartum, holh hno 
profuse diuresis. 
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3 — Total intake and outiiut, mean Ijlood pressure and ijulsc rate, and urea clearance of 
three pre-eclaniptic patients studied on control and veratrum viride periods. 
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2. Urea clearance: This test was performed on six pre-eclamptic and two 
hypertensive patients. _ It shojved some decrease following the veratrum vii'ide 
administration but it returned to the original level or even higher during the 
combined period (Figs. 3, 4,. 5). These oscillations in the urea clearance w^ere 
considered within the range of variabilit 3 ’- usuallj^ attributed to this laboratory 
procedure.^^ 
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3. Blood pressure and. pidsc rale: lii both pre-eelam])lic and hypertensive 
groups the blood pressure and pulse rate Avere markedly decreased following the 
use of Amratrum viride and paralleled each other. The* greatest fall AA’as 90 mm. 
Hg in the systolic and 60 mm. in the diastolic blood pressure. The loAvest pulse 
rate recorded AA'as 48. 


SEVERE PRE-ECLAMPSIA 
O Ifttske, »Q!»f 



Pig. 7. — Alternating periods of control and veratrum viride administration in severe 
pre-eclamptic patient. Output in tlie last period was not recorded because the patient 
developed uretliritis. 


hCLAMPSIA 



Pig. 8. — Pre- and postpartum study of an eclamptic patient who had no control period because 

of her poor condition. 
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Fig. 9. — Blood pressure, pulse rate, and fluid balance of an eclampsia superimposed on 
chronic renal insufficiency. This patient left the hospital with blood urea nitrogen GO and 
xirine specific gravity 1.008. 
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C. Eclampsia . — Two lEilionIs witli convulsive eclampsia were studied. The 
first (Fig. S) was not studied in a control period due to the seriousness of her 
condition at the time of admission. She had had four convulsions at home and 
one upon arrival in the hospital. She was given 1 c.c. oC veratrum viride Avithin 
the first fifteen minutes and Avas continued then on the combined treatment 
before and after delivery. 

1. Urinarij ouipni: The patient AA’as catheterized at the lime of admission, 
before the treatment Avas started, and no urine Avas obtained. After the next 
hour, the urinary output increased gradually and Avas maintained at an adequate 
A'olume, despite the marked fall in blood pressure and pulse rate. This patient 
.shoAA'ed profuse diuresis during the postpartum period. 

2. tfrea clearance: This test increased from 36.1 per cent to 42.2 per cent 
of normal AAdiile this patient Avas on the combined regimen before delivery, and 
to 76 per cent during the postpartum period. 

The other eclamptic patient, Avho later proved to have chronic renal in- 
sufficiency, Avas stiidicd for eight houi-s in the control period, thirty-six hours in 
the veratrum Auride period and tA\-enty-four hours in the combined period. 
Fig. 9 .shoAA’s the urinary output, and blood ])ressure variation in this patient. 
Fig. 10 illustrates the summary of both ea.ses. 

Discussion 

Little, as yet, is knoAvn about the pharmacological action of veratrum viride. 
Several investigators^^’ have made an extensive study of some of the A-eratrum 
alkaloids in animals and IiaA'c concluded that they liave a definite A'-asodepressor 
and cardiodccelerator effect acting jnirtially through a A-agal reflex. In their 
studies, there Avas no mention about the effect of these alkaloids on renal blood 
floAv or. urine volume. Willson and Smith,*® hoAvever, by the use of intravenous 
injections of veratrum viride in A%‘igotomized animals observed an increase in 
the perfusion rate of kidneys and other isolated organs. They maintained that 
this drug has a definite peripheral Am.sodilating action independent of the vagus 
nerve. It decrease.s the blood pressure and increases the vascular bed of isolated 
organs Avithout demonstrable change in the cardiac output. 

This peripheral va.sodilatation, together A\dth the increased blood Aoav, has 
served as the theoretical basis for the clinical use of veratrum Auricle in the 
toxemias of pregnancy.*'® lioAvever, A\dien the drug AA^as given to pre-eclamptic 
and hypertensive pregnant patients, Willson"’ ® observed a simultaneous decrease 
in the urinary output AA’hich reached dangerous levels. This finding. Avas ex- 
plained on the basis of a sudden decrease in the blood pressure and blood A’olume, 
and increase in the circulation time. ' ' 

Freis et al.*® using the catheterization method (Fiek), found no alteration 
in either cardiac output or renal blood floAv in liypertensiA’c nonpregnant patients 
treated Avith veratrum viride although they obserA’ed a ti-ansitory oliguria foIloAA’- 
ing the first feAV doses. 

The analysis of our results I’eA^ealcd the presence of a definite but transitory 
decrease in the urinary output folloAving the first dose of veratrum viride. In 
no instance, hoAvever, did this decrease reach dangerous IcA'^els of oliguria or 
anuria. Harmful eifects or symptoms of shock Averc not obseiwed in any patient, 
despite the marked fall in blood pressure and pulse I'ate. A compensatoiy 
polyuria occurred invariably despite the continuation of the treatment. Some 
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To the Editor: 


Pituitary Radiation for Sterility 


An evaluation of the results obtained in a comparatively large number of cases of 
sterility by the administration of estrogens and by pituitary irradiation is aptly presented 
in the September issue of the Ajibrican Journal op Obstetrics and Gynecology by Dr. 
Rita Pinkler. An impressive array of favorable reports by a number of investigators who 
employed the application of roentgen rays to the pituitary gland for this purpose is quoted, 
with emphasis on the therapeutic value of this procedure. It is obvious that the origin of 
this addition to the therapeutic armamentarium carries considerable interest. Credit for 
the introduction is given to B6clere, who “in 1926 reported the beneficial results of roentgen 
irradiation of the pituitary in a case of secondar}’^ amenorrhea.” 

Based on extensive experimentation, which revealed the reciprocal interrelations between 
the anterior hj'pophysis and the ovaries and stressed the relative immunity of the adult brain 
to x-rays, a series of cases of functional bleeding and of bleeding due to fibroids were sub- 
jected to pituitary irradiation. The remarkable therapeutic results obtained were reported 
in 1922 (Archiv fiir GyndJcologie, vol. 117). Subsequently, the indications were amplified. 
In 1923 our report covered the experiences wdth this method in a considerable number of 
cases of functional bleeding, uterine fibroids, cervical carcinoma as a preliminary to radium 
insertion, diffuse hyperplasia of the tlij-roid, and ovarian insufficiency (Archiv fiir Gyndhologie, 
vol. 120). Menopausal symptoms and sterility were later additions to the list of indications. 
The rationale of pituitary irradiation in cervical carcinoma as an effective means of inhi- 
bition of abnormal hypophyseal activity ivas fully discussed in a thesis published in the 
Journal of Obstetrics and Gynaecology of the British Empire, vol. 46, 1939. Thus, radiation 
of the hypophysis in cervical and mammary carcinoma tended to ascertain tlie same princi- 
ple which in the present underlies the utilization of testosterone for these purposes. It is 
gratifying to find in the modern literature various reports which corroborate our findings of 
pseudomalignant changes in the endoeervix of the pregnant uterus,” as first described in 
this Journal, Jime, 1933, and clearly demonstrate that the endoeervix represents the target 
organ of the adenohypophysis and, in turn, of the ovary. The possibility that irradiation 
of the pituitary in sterility may have a specific influence on the secretion of the endoeervix 
must be borne in mind. 

J. Hopbauer, M.D. 

Gibson BIotel 
Cincinnati, Ohio 
October 1, 1949 


To the Editor: 


Reply by Dr. Pinkler 


I have just received a letter from Dr. J. Hofbauer relative to my article entitled. 
Evaluation of BLormonal and Radiation Therapy in 190 Cases of Functional Sterility and 
Secondary Amenorrhea” which appeared in the September, 1949, issue of the Journal. 

Unfortunately, I overlooked the matter of Dr. Hofbauer ’s priority in using radiation 
therapy to the pituitary gland and I will greatly appreciate \t if you w'ill be good enough to 
make this correction. 

Rita S. Finkler, M.D. 

33 Leslie Street 
Newark, H. J. 

October 4, 1949 



Items 


American Board of Obstetrics and Gynecology 

The next written examination and reA’iew of case histories (Part I) for all candidates 
will be held in various cities of the United States and Canada on Friday, Fob. 3, 3950. 

Arrangements will bo made so far as is possible for candidates to take the Part T 
examination (written paper and submission of case records) at places convenient for them. 
Candidates who successfully complete the Part I examination proceed automatically to the 
Part II examination to be held May 21 to 28, inclusive, 1950, at tlie Shelburne, Atlantic City, 
N. J. Notice of the exact time and place of the Part I and Part II examinations will be 
sent all candidates well in advance of the examination date. 

New Bulletins are now available for distribution upon application and give details of 
all changes in Board requirements and regulations made at the annuiil meeting of the Board 
held in Chicago, 111., May 8 to 14, inclusive, 1949. 

Application forms and Bulletins are sent upon request made to 

Paul Titus, M.D., Secretary-Treasurkr, 

American Board of Obstetric.s and Gynecology, 

1015 Highland Buit.ding, 

PiTT.snuRGii G, Pa. 


Increase in Size of the Journal 

Our readers are notified that, beginning with the January issue, the Journal will bo 
enlarged to a total of 232 pages of reading matter. See announcement on page 30 of the ad- 
' vertising section of this number. 
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Necrology 


DR. ROBERT TILDEN FRANK, gynecologist, eminent enclocrinologi.st, a 
member of the Publication Committee, of the Advisory Editorial Board of the 
Journal since its founding, and likewise the Editor of the Department of Book 
Reviews, died in New York City on October fifteenth after a brief illness, at 
the age of 74. 

A native of New York, Dr. Frank received his A.B. at Harvard in inOa 
and bis l\r.D. at the College of Phy.sicians and Surgeons in .1009. In 1000 he 
began his long association with the Mount Sinai Hospital, became attending 
gynecologist in 1925, and continued in this capacity until he was made eon- 
snltant in 1937. He likewise founded the Endocrine Research Laboratory at 
the institution in 1925 and remained as its head until 1944. He did pioneer 
work in this field and was the first to demonstrate the female sex hormone in 
the follicular fluid of the human ovary. 

During tlie first world war Dr. Frank served in France with the A.E.F, 
as a eaptain and on his return to this country found it nece.ssary, for reasons 
of health, to reside in Colorado, where he became associated with the Uni- 
versity and General Hos])ital.s as attending gynecologist and also continued his 
studies in endocrinology. He was the author of many outstanding contribu- 
tions to the literature in this field. 

Dr. Frank was a member of many specialist .societies, including the Ameri- 
can Gynecological and the New York Obstetrical, which he had served as 
Rrosident. 


The Editor of the Journai, desires to add a persona! lude to the foregoing, 
for Robert h'rank was closely a.ssoeiated with the early flevelopment of our 
nnblieation .and contributed much l^.v his valuable advice and conscientious 
devotion to the work of his Department. The latter will be continued In' Dr. 
Rhill]) F. Williams of Philadelphia who was long associated witlj Dr. l-’r-ank 
m this c.njmcity. The Journai. owes a tribute to the memory of Dr. bVanl; for 
Ids Jnany ycai-s of active and helpful jmnieipation in its eonduei. 
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Materials and Methods 

The following currently used commercial radiopaque media were used* : 
Rayopake, Sldodan, Lipoidol, lodochlorol, and Lipoiodine. _ The patients stud- 
ied were selected from the Gynecologic Service of the University Hospital. 

Altogether 200 women were subjected to hysterosalpingography. Ab- 
sorption studies were conducted on 118 of these patients and are reported 
here. Thirty-eight of these patients subsequently were subjected to laparot- 
omy for gynecologic disorders, and their pelvic tissues were studied for gross 
and microscopic evidence of inflammatory reaction. These re.sults are being 
reported separately. 



Fig. 1 (Case A. B.). — ^Absorption of Rayopake. 

Upper left, Demonstrates tubal filling. 

Lower left, Demonstrates peritoneal spill. 

Upper right. Complete absorption (45 minutes). 
Lower right. Bladder shadow (GO minutes). 


The fractional method of injection without manometric control was em- 
ployed. A total of 8 to 12 e.c. of medium was generally injected. Most of 
the patients experienced some pelvic discomfort during the procedure. In 
some, severe cramping pains like menstrual cramps were noted when the 
uterine cavity was overdistended by too rapid injection. This was relieved 
by withdrawing a small amount of the medium. Most patients experienced 
mild discomfort when the medium flowed into the peritoneal cavity. This 
varied in intensity with the individual patient but generally disappeared 
within an hour. In each case an attempt was made to demonstrate tubal filling 


See Tables I and II for manufacturer. 
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'^HERE are many reports in the literature on the persistence of various 
A radiopaque substances in the pelvis for extended periods following hystero- 
salpingogfaphy, and several have contained unfavorable comments on certain 
media. Ries® and Lash'’ have stressed the foreign-body effects and resultant 
enej'sted masses produced by Lipiodol. Rubin^^ has corroborated these findings. 
Sighs of peritoneal irritation and serious pelvic complications have been re- 
corded by Plew,^ Rubin,"- Brun and Cortesi,^ Lecerne and Beclere,® and Sieard 
and Solal."" The escaiie of Lipiodol into the utero-ovarian venous system with 
resultant pulmonary emboli has been reported by Zacharin,"" Walther,"® Lin 
and Tsbu,' Roblee and Moore,"® and Ingersoll and Robbins." 

Newer substances"’ evolved in the last decade are said to overcome 

the objections to the slowly absorbed oil media lij^ virtue of their physical prop- 
erties and rapid absorption. 

A study of the clinical suitability and absorbability of five radiopaque media 
was made to obtain information which might assist in selecting the most de- 
sirable agent. The present paper reports data obtained in the studj^ of 118 
cases. 

the annual meeting of the South Atlantic Association of Obstetricians and 
necologists. Williamsburg, Va., Feb. 10 to 12, 1949. 

tThe Foundation Prize Award Thesis. 

$This study was made possible by a grant from the Hoffmann-La Roche Company. 
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of these were found to have hydrosalpinx at operation witli complete occlusion 
of the fimbriated ends of the tubes. Bladder shadows were demonstrated v.-ithin 
one hour in the majority, indicating the rapidity of renal excretion of this 
medium. 

Table I. Absorption op Aqueous Radiopaque Media 




1 ABSORPTION TIME 


TOTAL 

NO. 

LESS TUAN 

25 MINUTES 

25-45 MIN. 

45-75 MI.N. 

2-5 HOURS’' 

MEDIUM 

CASES 

NO. 

1 PER CENT 

NO. 

JPER CENT 

NO. 

|PER CENT 

NO. {percent 

Rayopake (HoHmiinn- 
La Roche) 

52 


13 

37 

71 

4 

8 

4 8 

Skiodan (Wintlirop) 

24 


13 

IG 

G7 

1 

4 

4 IG 


The subjects Avere injected with G to 12 c.c. of the agent and studied by serial films at 
ten-minute intervals. 


‘Delayed absorption occurred in eight cases of hydrosalpinx. This is of diagnostic value 
in determining tubal occlusion. 


T.\ble II. Oily Radiopaque Media 


MEDIUM 

TOTAL 

NO. 

CASES 

PERSISTENCE OP RADIOGRAPHIC SHADOAA'S* 

1-3 MONTHS* 

3-6 MONTHS* 

7-14 MONTHS* 

OIL RETEN- 
TION CYSTS t 

NO. |PEB CENT 

NO. jPER CENT 

NO. {percent 

NO. {PERCENT 

Lipiodol (Fougera) 

16 

7 44 


4 25 


lodochlorol (Searle) 

17 

11 G8 


0 


Lipoidodine (Ciba) 

10 

5 50 


0 



These subjects were injected with oily radiopaque agents and followed bj’ serial films at 
monthly intervals. Radiopaque shadows were present when these patients were seen for the 
last time. 


‘This represents the lengtii of time these patients were followed ; radiopaque pelvic 
shadows were present when last filmed. 

t/rhRk- walled cystic dilatations of the tubal lumina filled with inspissated oil and bound 
by adhesions. Microscopically they show foreign-body reaction, calcification 
oJ?.? wall. On x-ray they appear as large isolated pelvic shadows which 

are quite constant from month to month. They may connect with similar adjacent cystic 
structures in the pelvis. 


Lipioclol is very slowly absorbed from the pelws. In the sixteen women in- 
jected with Lipiodol, x-ray shadows indicating unabsorbed oil deposits persisted 
throughout the period of observation up to fourteen months; 44 per cent in one 
to three months; 31 per cent in three to six months; and 25 per cent of the sub- 
jects in seven to fourteen months (Table II and Fig. 3). Pour of these patients 
.showed fairly large discrete pelvic x-ray shadows which were constant month 
after month. Two of these women were later subjected to operation and these 
structures were foiuid to be “oil-retention cj^sts” (Pigs. 3 and 9). 

lodochlorol is also slowly absorbed from the pelvis (Table II and Pig. 4). 
In sixteen women injected with this medium, tiie oil shadows were stiU pi°eseut 
one to six montlis later. Pensistent oil shadows were observed in all patients 
when last seen. Pour patients showed persistent x-ray sliadows which Avere con- 
stant for six months. 

Lipoiodine is also .sIoavIj^ absorbed from the pelvis (Table II and Pig. 5). 
In ten subjects studied, the absorption time varied from one to six months; 
fifty per cent of the eases shoAved persistent oil shadoAvs Avhen last seen at 
three to six months. One patient presented pelvic x-ray shadoAvs of an oil cyst. 
It is apparent from a comparison of Pigs. 3, 4, and 5 that Lipoiodine is better 
absorbed than the other oily media. While this series is small (ten subjects) 
it is our clinical impression that this difference in absorption is significant, and 
that Lipoiodine is the most rapidly ab.sorbed of the oily agents. 
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and peritoneal spill, and to follow absorption from the peritoneal cavity by a 
succession of films. Four to six serial films were usually obtained. When 
aqueous media were used tbe absorption time was followed by films taken at 
ten-minute intervals. Patients injected -witb oily media were filmed at monthly 
intervals. 

Clinical Data 

Absorption . — 

Rayopake is very rapidly absorbed from the peritoneal cavity and upper 
genital tract. In 90 per cent of the 52 eases, absorption was complete in 75 
minutes; 13 per cent in less than 25 minutes; 71 per cent in between 25 and 45 
minutes, and 8 per cent in 45 to 75 minutes (Table I and Pig. 1). In four 
women (8 per cent) , large smooth pelvic x-ray shadows were still present after 
two to five hours, and at later operation all showed evidence of hydrosalpinx 
TOth complete occlusion of the fimbriated tubal ends (Pig. 6). In the majority 
of the patients, a distinct bladder shadow appeared withon one hour, indicating 
the rapidity of renal excretion of the substance. 



Vlg. 2 (Case E. T.). — Absorption of Skiodan acacia. 

Upper left. Demonstrates tubal filling. 

Eower left. Demonstrates peritoneal spill. 

upper right. Almost complete absorption (25 minutes). 

■Uower right, Demonstrates bladder shadow (50 minutes). 

^ciodan acacia is Hkewse rapidly absorbed from the pelvis (Table I and 
-t' lg. 2). Ill 84 per cent of the 24 cases, absorption was complete wdthin 75 min- 
ntes; 13 per cent in less than 25 minutes; 67 per cent between 25 and 45 min- 
utes; and 4 per cent in 45 to 75 minutes. Pour women (16 per cent) showed 
targe smooth x-ray shadows after two to five hours (similar to Pig. 6). Three 
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lodochlorol: Excellent tubal visualization was obtained in the sixteen pa- 
tients injected with lodochlorol. There was gradual emptying^ of the tubes in 
each case. Successive films demonstrated tubal outline and pelvic spill very sat- 
isfactorily. The radiographic shadows were excellent and the details Avei'C sharp 
and distinct (Fig. 4). • 



Fig'. 4 (Case M. H.). — ^Absorption of lodochlorol. 

Upper left. Demonstrates tubal filling. 

Do-sver left. Demonstrates peritoneal spill. 

Upper right. Persistence of iodized oil (53 davs). 

■ Lower right. Persistence of iodized oil (119 days). 


Lipoiodine: Ten subjects were injected with Lipoiodine. The low viscosity 
of this medium permitted too rapid peritoneal spill, which overshadowed the 
tubal outline and made satisfactory films of tubal detail difficult to obtain. The 
density of the x-ray shadows was excellent (Fig. 5) . 

Clinical Reactions . — 

Rayopake: One patient (2 per cent) with radiographic evidence of tubal 
disease developed lower abdominal pain, fever (101° F.), and leucocytosis three 
days following Eayopake injection. Response to treatment with antibiotics 
was prompt. Another patient with a history of allergy and drug sensitivity 
developed generalized urticaria foUmving injection. 

Skiodan: Three patients (13 per cent) injected ivith Skiodan acacia solu- 
tion developed generalized hives with severe itching; there was no history of 
allergy or drug sensitivity. They responded to treatment with subcutaneous 
Adrenalin. 
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Viscosity and Radioixtciiy . — 

Bayopake: In the 52 patients injected with Rayopake, complete tubal visu- 
ahzation was usually obtained following the first or second serial injection. 
Subsequent injections demonstrated peritoneal spill and gradual emptying of 
the tubes. The density of the radiographic shadows was satisfactory in all cases, 
the details being sharp and distinct (Fig. 1). 



Eiff. 3 (Case E. E.). — Absorption of Lipiodol. 

Upper left, Demonstrates tubal filling. 

I^wer left, Demonstrates peritoneal spill. 

Upper right. Persistence of iodized oil (74 days). 
Lower right. Persistence of iodized oil (179 days). 


Sim dan : ^ In the 24 patients injected with Skiodan acacia solirtion, there 
such rapid emptying of the tubes after the first or second serial injection 
man 3 ’' instances the - peritoneal spill overshadowed tlie tubal outlines 
reason films shondng tubal detail were difficult to obtain and 
density of the x-raj'’ shadoivs, while lightest of the group 
stuclied, was satisfactory. The least agitation of this medium produced bubbles 
Winch gave false shadows in many films (Pig. 7) . 

Lipiodol: In sixteen women injected with Lipiodol, there was a more grad- 
ual tubal filling permitting excellent tubal visualization. Successive films dem- 
onstrated pelvic spill verj^ satisfactoidljL The radiographic shadows were ex- 
cellent, the details being sharp and distinct (Fig. 3). 
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])re-eclamptic patients (Fig. 11 as an example), because of delayed excretion of 
fluid intake, showed periods of transitory oliguria and compensatory polyuria 
even when they were not under any treatment. This might have led to incorrect 
conclusions had these patients not been observed for a long i^eriod of time. 


TOXEMIA SUPERIMPOSED ON ESSENTIAL HYPERTENSION 
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Fig. 11. — Severe pre-eclampsia witli underlying essential hypertension. Note the two-hour, 
oliguria in the control period. This patient toler.ated veratrum viride poorly. Severe vomiting 
occurred even with small doses. 


Further scrutiny of these data indicated that the decrease in urine volume 
was more mai’ked when the following conditions existed ; 

a. A sudden fall in blood pres.sure and pulse rate consequent to the use of 
a large dose of the drug, 

b. Severe vomiting and profuse diaphoresis leading to a loss of a large 
quantity of fluid by routes other than the kidneys, 

c. When the fluid intake (already impaired by the nausea, vomiting, and 
diaphoresis peculiar to the action of veratrum viride) was in.sufficient to replace 
the fluid lo.ss. 

That a correlation between the sudden dro]i in Iflood pressure and the 
decrease in urine volume exists was evidenced by the fact that when veratrum 
viride was employed in projier dosage, not allowing tlie former to fall below 120 
to 140 systolic and SO to 90 diastolic, adequate diuresis was obtained. It could 
also be corroborated by the fact that, in the cases of normal pregnancy, where 
no decrease in blood ])i'cs.sure was noted with vei-atrum vii-ide, the urine volume, 
similarly, .showed no change. 

Nausea, vomiting, and diaphoresis were con.sidered impoi-tant factoi-s m 
decreasing the urinary outjmt. The figures indicate that the lowest urine 
volumes were coincident with severe vomiting. With the use of jjroper dosage 
of veratrum viride thc.se disturbing elements were minimal and the patients 
increased their oral fluid intake and consequently their urinary output. 
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Lipiodol: One of the patients ( 8 per cent) injected wdth Lipiodol developed 
lower abdominal pain, fever (102° F.), and leiicocytosis four days following 
Lipiodol injection. There wms no radiographic evidence of tnbal disease. Two 
sterihty patients shovdng isolated pelvic x-ray shadows five and fourteen 
months subsequent to Lipiodol injection came to operation. These shadows were 
found to represent occluded tubes in which the iodized oil was entrapped 
(Fig. 8). These ej’^sts were bound dowm by adhesions, contained inspissated oil, 
and the wmlls showed considerable foreign-body reaction microscopically 
(Fig. 9). Three other women -who had hysterectomies a few days following the 
Lipiodol injections had from 1^ to 2 ounces of free, brown, serous fluid, in 
the pelvis. 



Fig. 5 (Case B. E.). — Absorption of Lipoiodine. 

Upper left, Demonstrates tubal filling. 

I^wer left, Demonstrates peritoneal spill. 

, Upper right. Persistence of iodized oil (21 days). 

Lower right. Persistence of iodized oil (84 days) (almost complete absorption). 

lodochlorol: There were no clinical reactions noted in this group of sub- 
jects. At the time of laparotomy following lodochlorol injection, there were 
from 11/2 to 2 ounces of free, brown, serous fluid in the pelvis. 

Lipoiodine: Two eases of severe septic reaction followed the use of Lipoio- 
pne. Although the Lipoiodine series is small and the role of the iodized oil is 
m doubt, it is of interest that the only woman in this entire series in whom 
severe septic complications occurred had been injected with Lipoiodine. 

Histologic Reactions . — 

Tissue reaction to these various media wms studied both, grossly and micro- 
scopically. These observations are being reported separately but may be sum- 
marized as follows : 






■ ■■•fi 








Fig. G (Case J. E. C.). — Delayed tubal absorption of Rayopakc (hydrosalpinx) 
Upper left, Demonstrates tubal filling. 

Dower left, Demonstrates tubal .shadows .at end of one hour. 

Upper right. Demonstrates tubal .shadows at end of three hours. 

Dower right. Demonstrates complete ab.sorption at end of five hours. 
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Fig. 8 (Case ,H. L.). — Lipiodol oil-retention cyst. 
Left, Hysterosalpingogram, Sept. 12, 1946. 
Right, Left oil-retention cyst, Feb. 12, 1917. 


(See Fig. 9.) 
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— Microscopic sections of oil-retention cysts. 

Left, Calcification of Lipiodol. Oil-retention cyst found in H. L. (Fig. 8). 

Right, Oil-retention cyst showing foreign body giant cells and psammoma bodj 
lodochlorol. Case G. W. 
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In normal tnbes no significant reaction to either the aqueous media or 
iodized oils occurs. However, in the presence of partial or complete tubal ob- 
struction, the iodized oils produce foreign-body granulomas which bring about 
complete occlusion and “oil-retention cysts.” Transient acute peritoneal re- 
actions are found in patients injected with the iodized oils. These undesirable 
efieets are not manifested by the aqueous media because of their rapid absorption 
and nonirritating effects. 

Discussion 

Clinical results with all the radiopaque substances have been generally 
satisfactory. While certian indiwdual differences exist, these media can be 
divided into the oily and aqueous agents and discussed as groups. The.se ob- 
servations are tabulated in Table III. 


Table III. Tabulation of Clinical Data 



AQUEOUS 1 

OILY 

RAYOPAQUE 
52 CASES 

SiaOPAN 

ACACIA 

24 CASES 

LIPIODOL 

16 CASES 

lOPOCHLOROL 

17 CASES 

LIPOIODINE 

10 CASES 

Absorption time 

Less than 
hour 

Less than 
hour 

6-9 plus months 

0-9 plus months 

3-6 months 

Route of excretion 

Kidney 

Kidney 

? 

? 

0 

1 

Viscosity 

Satisfactory 

Unsatisfac- 

tory 

Requires warm- 
ing; satis- 
factory 

Requires warm- 
ing; satis- 
factory 

Solid at room 
temperature; 
unsatisfac- 
tory 

Radiopacity 

Good 

Good 

Excellent 

Excellent 

Excellent 

Time of filming 

Immediately 

Immediately 

Delayed 

Delayed 

Delayed 

Clinical reaction 
allergic and sep- 
tic (see text) 

Rare, 4% 

Allergic re- 
action in 
13% 

Occasional, 8% 

None in this 
series 

20% 

Tissue reaction 

None 

None 

Present 

Present 

Present 

Retention cysts 

None 

None 

Present 

Present 

None seen 

Facility in han- 
dling 

Satisfactory 

Poor 

Fair 

Satisfactorj^ 

Fair 


Eapidity of absorption constitutes one of the outstanding differences. The 
oily agents persist in the pelvis for months. The method of absorption and ex- 
cretion has not been determined. The aqueous media on the other hand are ab- 
sorbed within 20 to 40 minutes and are excreted through the Iddney; a bladder 
shadow is usually visible within an hour (Fig. 1). In partially or completely 
occluded tubes the shadows tend to persist. With the oily media it is impos- 
sible to determine vdth certainty by radiography whether the shadow represents 
an oil pocket in the peritoneal cavity or trapped oil in an occluded tube. The 
aqueous media on the other hand show a characteristic delayed absorption pat- 
tern which is not present in peritoneal spill (Fig. 6) . 

This rapidity of absorption of the aqueous group requires certain modifica- 
tions in radiographic technique. The patient must be on an x-ray table when 
injected and films taken at once. Physicians who are accustomed to injecting 
patients in their offices and sending them to the radiologist for films would ob- 
ject to the rapid absorption of the aqueous media. This apparent disadvantage 
is easily compensated for, and is more than offset by, the many disadvantages 
associated -svith the persistence of iodized oil in the pelvis. 
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The radiographic shadows of both tjTpes of agents are satisfactory. Al- 
though the aqueous media produce less dense shadows than the oily preparations, 
this presented no difficulties. 

The viscosity of the radiopaque media also plays an important part in the 
accurate diagnosis of tubal disease. . The medium must be. sufficiently viscous 
to remain in the tubes long enough to permit satisfactory x-ray films. Most of 
the agents studied were satisfactory in this regard. The viscosity of Rayopake 
and lodochlorol is satisfactori’’. Sldodan Acacia on the other hand is consider- 
ably less viscous, the material spilling into the peritoneal cavity so rapidly that 
the tubes are occasionally empty on filming, or the peritoneal spill overshadows 
the tubal outline. 

Lipiodol and Lipoiodine require warming prior to use. This is especially 
true of Lipoiodine which is solid at room temperature. Heating to liquefication 
so reduces the viscosity of the oil that unsatisfactory radiographic films similar 
to those described for Skiodan Acacia are often obtained. It is apparent from 
these studies that viscosity plays an important part in obtaining satisfactory 
radiographic shadows. Rayopake of the aqueous and lodochlorol of the oily 
group were most satisfactoiy from this standpoint. 

The physical properties of these agents are important from the standpoint 
of satisfactor3>- handling. The necessity of heating Lipiodol and Lipoiodine 
is a distinct disadvantage. Sldodan Acacia solution is a sticky substance, fre- 
quentty causing the plmiger of the sjuunge to bind; it also oceasionallj’' forms 
hubbies on agitation and if accidentally introduced into the uterus or tubes 
may give false shadows. 

Patients experience some discomfort with hysterosalpingography and it 
frequently is necessary to administer a narcotic. Pain associated with this 
procedure is of three types: the discomfort associated with attaching the 
tenaculum and introducing the cannula ; the pain of utreine distention ; and the 
pain associated with peritoneal spill. The amount of discomfort experienced by 
patients in each of these three categories varies widely. Some authors have 
tended to assign more or less pain to some one of the agents used. Tliis study 
offered an opportunity to inject a number of patients with two or more media, 
thus provdding an .opportunity to compare the several substances in the same 
patient. 

The discomfort of the tenacuhmi and cannula cannot be significantly 
altered. The pain associated with uterine distention can be minimized by slow 
injection of the medium and, if significant, can be relieved by the withdrawal 
of a small quantity. The discomfort associated with peritoneal spill varies little 
with the different agents used. The degree of pain seems to reflect the patient’s 
sensitivity to the peritoneal spill of a foreign substance rather than to the chem- 
ical characteristic of the agent employed. 

The observed clinical reactions predominate with two substances. Thirteen 
per cent of the patients injected with Sldodan Acacia developed hives. Lipoio- 
dine was associated with severe pelvic infection in two patients; one developed 
an absepsc "TArmivino* Qnri n+liov f* nTiTonin fjollnlifio T*<armi'mnrr oayt- 
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eral inoiitlis for resolution. While this series is small it is of iiitei’est that tAVO of 
the three febrile reactions and both the .septic complications occurred with 
Lipoiodine. 

Tissue reaction to these agents may be immediate or delayed. Both seem 
to be absent with the aqueous media. Oily substances produce a transient perito- 
neal reaction as manifested by biwnish fluid and edema of the pelvic peritoneum 
in twenty-four and forty-eight hours, and filmy adhesions in a week. Persistent 
oil in the pelvis frequently produces oil-retention cysts, chronic granulomas, 
and psammoma bodies. The earliest time at Avhich this reaction Avas found AA'^as 
seventy-one days; others ranged from tAvclve to fourteen months. Patients Avho 
apparently have partially occluded tubes may suffer complete clo.sure as a re- 
sult of this chi’onie inflammatorj’- change in the tube induced b}* the persistence 
of iodized oil. 

Summary 

1. Hj'sterosalpingograms Avere obtained on tAVo hundred subjects in a 
stud}’’ of aqueous and oil}^ radiopaque media. The clinical problems encountered 
Avith these agents are outlined. 

2. Absorption of radiopaque materials Amried from 25 to 45 minutes Avilli 
aqueous media to 3 to 6 months Avith the iodized oils. 

3. Satisfactory radiographic Ausualization of the upper genital tract was 
obtained AAuth Raj^opake of the aqueous media and Lipiodol and lodochlorol of 
the oily media. 

4. Iodized oils have the folloA\’-ing advuniages: 

a. Dense radiographic shadoAA'S. 

b. Longer period (scA^eral hours or days after injection) 
during AA'hich x-ray films for tubal patency can be 
taken. 

5. The oilj’’ media have the folloAAdng disadvantages: 

a. Retention of oil for months. 

b. Transient acute peritoneal reaction. 

c. DcA^elopment of oil retention cysts Avith foreign-body 
granulomas and psammoma bodies. 

d. Oil emboli (none obseiu’^ed in this study) . 

6. Aqueous radiopaque media liaA'^e the folloAAung advantages: 

a. Rapid absorption. 

' ■ ■ b. Rapid renal excretion. 

c. Satisfactory physical pi-operties for handling. 

d. Elimination of the hazard of “oil-retention cysts” and 

pulmonary emboli. 

e. Satisfactoiy radiographic shadoAA's. 

7. The aqueous radiopaque media have cei-tain limitations ; 

a. Rapidity of absorption, requiring that films be taken 
Avithin 5 to 10 minutes after injection. 

b. Low viscosity of Sldodan Acacia permitting too rapid 
peritoneal spill, overshadoAving the tubal outlines. 
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Conclusions 

The aqueous radiopaque agents are preferable in Iiysterosalpingography 
because of their rapid absorption and relative freedom from the many un- 
toward reactions encountered with the oily media. 
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Eouques, L.: A Practical Method to Encourage Suckling in Premature Infants, Presse 
mdd. 56: 433, June 19, 1948. 

The author reviews Laura Landucci’s article entitled “The sympathomimetic amines 
in the treatment of the premature infants” which appears in E Lattante 18: 598-602, 1947. 
She cites Gaal and Katona’s study wherein they used the hydrophosphate of alpha-phenyl- 
Beta-isopropylamine upon 71 cases. They concluded that a dosage of 2.0 mg. administered 
three times daily provided an efficient means of increasing the amount of breast milk 
taken by prematures. 

Landucci used another derivative of benzedrine, namely Beta-phenyl-isopropylamine 
upon fourteen prematures — the average weight was around 1,400 Gm. In all cases the 
quantity of milk consumed by each was rapidly increased with the prematures responding 
as actively as infants at term to suckling. They cried before feeding and slept soon after. 
None showed signs of drug intolerance. 

She uses 1.0 mg. in a morning dose which if insufficient is gradually increased, little 
by little, up to 4.0 mg. in two doses. The drug is not used at night so the premature can 
sleep without stimulation. In general, after eight to twelve days, the prematures were 
sufficient!}^ developed that the drug could be dropped at the end of these times. 

Clair E. Folsome. 

Derohert, L.: Bronchial Obstruction of the Newborn. Intrauterine Suffocation, Presse 
med. 56: 444-445, June 23, 1948. 

The author illustrates, with the aid of six illustrations, three black and white micro- 
photographs and three colored drawings, that bronchial obstruction, caused not only by 
amniotic fluid but also by plugs of vernix caseosa, albumin, mucus, or blood clots, produces 
severe asphyxia phenomena. These observations justify more serious attempts at removal 
of such bronchial obstructions. The illustrations are excellent. Clair E. Folsome. 



A FOLLOW-UP STUDY OF TWO HUNDRED FORTY-THREE CASES OF 
ECLAMPSIA FOR AN AVERAGE OF TWELVE YEARS- 

Charles I. Bryans, Jr., M.D., and RiciiiVRD Torpin, M.D,, Augusta, Ga, 

(From the University of Georgia School of Medicine, Department of Ohstctrics 

and Gynecology ) 

T he primary purpose of this study is to throw some additional light on the 
much discussed question of whether or not eclampsia leaves irreparable vas- 
cular and renal damage and is a causative factor in subsequent hypertensive 
cardiovascular disease. 

Two hundred forty-three eases of eclampsia in 138 Avliite patients and 105 
Negroes, occurring at the University Hospital, Augusta, Ga., from 1919 to 1947, 
were followed and the patients were seen and studied at least once from one to 
twenty-eight years later, the average length of time being 12.3 years — 13.9 years 
for the white patients and 8.2 years for the Negroes. 

Most of these women were interviewed and examined during the period from 
Jan. 1, 1948, through Aug. 31, 1948. In some cases when the patients themselves 
could not be found, the information was taken from hospital records of subse- 
quent admissions, if such charts contained adequate information. 

Material 

Age . — The mean age at the time of follow-up examination was 32.6 years. 
The Negro women were about 6 years younger than the white, 29.2 and 35.4 years, 
respectively. 

Stihsequent Pregnancies . — During this time there had been 565 subsequent 
pregnancies in 188 women. Seventy-seven and four-tenths per cent of the 
women had at least one additional pregnancy. Eighty-three and three-tenths per 
cent of the white women had 341 pregnancies and 69.5 per cent of the Negro 
women had 224 pregnancies. The smaller number of pregnancies among the 
Negroes is due in part, of course, to the shorter average period of time elapsed. 
It may also be due to the high incidence of gonorrheal salpingitis in these women. 

TJie Fetus . — Of the 565 pregnancies, 436, or 77.2 per cent, resulted in live- 
born infants and 129, or 22.9 per cent, resulted in either stillbirths or abortions. 

No attempt was made to differentiate between stillbirth and abortion because 
of the inability of many of these Avomen to give an accurate history. Also, the 
figure given for the fetal mortality should probably be liigher, because there are 
undoubtedly a certain number of abortions not recalled, some early ones not 
recognized, and perhaps some criminal abortions which were concealed. This, 
of course, would raise not only the incidence of fetal mortality, but the total 
number of pregnancies as Avell. 

Taussig^ has proved that no statistics on abortion are ever entirely accurate, 
and GreenhilP and Stander^ also bring out this point. However, going on the 
assumption that one set of figures may contain approximately the same percent- 
age of errors as another, Ave may make some comparison to the usual incidence 

•Read at the annual meeting of the South Atlantic Association of Obstetricians and 
Gynecologists, AVilliamsburg. Va., Feb. 10 to 12, 1949. 
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of stillbirths and abortions. Stander^ reports an incidence of stillbirths of 2.14 
per cent, and from 8 to 10 per cent abortions. GreenhilP says that in the United 
vStates in 1944, 39.8 labors out of 1,000 did not result in a live infant. This is an 
incidence of 3.98 per cent stillbirths. It may be seen, therefore, that in these 
pregnancies there was a fetal mortality almost twice as great as would be ex- 
pected. Dieclonann,'* Rucker,® Sjon,® and others have noted a similar increase. 
This is in line with the "toxemic sequence” of Young^’ ® but not necessarily due 
to "some morbid influence” in their bodies as he concluded. This AviU be dis- 
cussed later. 

Subsequent Toxemia . — ^At least 203, or 36.1 per cent of all subsequent preg- 
nancies, were complicated by toxemia. Of those women with subsequent preg- 
nancies, 106, or 56.4 per cent, had at least one episode of toxemia. The figures 
are probably too low, due to the unreliability of the history, as mentioned in 
regard to abortion, but we may safely say that the incidence of toxemia Avas at 
least four to six times greater than would be expected in the general run of 
pregnancies.^’ -® Other authors^'-® have also found an increase in the num- 
ber of toxemias in posteclamptie and posttoxemic pregnancies, and Page and 
Cox,“ from collected statistics, state the the incidence is eight to ten times more 
than that usually found. 


TabIiE I. jSTumber of Patients Included in This Study, Mean Period op Time Covered, 
Mean Age at Last Polloav-Up Examination, and Number of Pregnancies 
Subsequent to the Original Attack of Eclampsia 



NUMBER 

OP 

PATIENTS 

MEAN 

NUMBER 

OP YEARS 
FOLLOAA'ED 

1 

mean age 

AT time OP 
follow-up 

NUMBER OF 
SUBSEQUENT 
PREGNANCIES 

NUMBER OP 
WOMEN 
WHO HAD 
SUBSEQUENT 
PREGNANCIES 

PER CENT OP 
WOMEN 
WHO HAD 
SUBSEQUENT 
PREGNANCIES 

AAniito 

138 

13.9 

35.4 

341 

115 


Ncffro 


8.2 

29.2 

224 

73 


Total 

243 

12.3 

32.6 

565 

188 



Table II. 

Petal Mortality op Subsequent Pregnancies and 




Incidence op Subsequent Toxemia 





PER CENT OP 
SUBSEQUENT 
PREGNANCIES 
AVHICH 
RESUI.TED IN 
STILLBIRTH 

OR ABORTION 

PER CENT OF 
SUBSEQUENT 
PREGNANCIES 
MTIICn WERE 

TOXEMIC 

PER CENT OP 
WOMEN WITH 
SUBSEQUENT 
PREGNANCIES 
■WHO HAD 
SUBSEQUENT 
TOXEMIA 

PER CENT OP 
SUBSEQUENT 
PREGNANCIES 
WHICH WERE 
ECLAMPTIC 

PER cent op 
WOMEN WITH 
SUBSEQUENT 
PREGNANCIES 
WHO Had 
SUBSEQUENT 
ECLAMPSIA 

White 

Nejrro 

23.2 

39.3 

63.5 

5.3 


21.9 

30.8 

45.2 

4.0 


Total 

22.9 

36.1 

56.4 

4.8 



T^able III. Incidencb op Toxemia in Pregnancies Occurring Prior to the 
Original Attack op Eclampsia in These Women 


i 

1 

NO. OP PREG- 
N.\NCIES 
PREinOUS TO 
the origin.\l 
-'ITTACK OP 
ECLAMPSIA 

1 

NO. OP ^VObIEN 
IVHO HAD 
PREWOUS 
PREGNANCIES 

PER CENT OP 
WOMEN WHO 
HAD PREWOUS 
PREGNANCIES 

1 

PER CENT OP 
PREVIOUS 
PREGNANCIES 
WHICH WERE 
TOXEMIC 

PER CENT OF 
WOMEN IVITH 
PREWOUS 
PREGNANCIES 
IVHO HAD 
PREWOUS 
TOXEMIA 

White 
^<iLUo 

130 

45 

32.6 

7.7 

15.6 

157 

37 

35.2 

7.6 

21.0 

'I’otal 

287 

82 

33.7 

7,7 

18.3 
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Suhscejneni Eclampsia . — There Avcve eijjhiecii subsoqneiit atlacbs of 
eclampsia in seventeen white w-omen and nine siltaehs in nine Negro women. 
The incidence of repeated eclampsia was 4.8 per cent. Tliirteen and eight-lcnths 
per cent of the women with .snhscqnent, pregnancies had eclampsia twice and one 
had eclampsia three times. 

The old idea that eclamp.sia is }icvcr re])eated lias l)ecn disproved many 
times, but Dieckmann"’ says he has never seen a case, and Standei’^ .says it rarely 
recurs. Peters,’^ however, reports eclampsia .seven limes in one patient, and six 
times in another. Gi'cenhilP and Picckmann' give the average rate of recur- 
rence as 10 per cent. Page and Cox^' from collected statistics found an incidence 
of 10.5 per cent. Other authors'’ give rates of recurrence varying 

from 1.7 per cent to 21 per cent. 

Stander'’ reports the usual incidence of ecbun])sia to be 0.15 per cent, Dieck- 
mann"' says the rate of occurrence in the United States is 0.66 per cent. There- 
fore the incidence of repeated eclamp.sia in this .scries is from .seven to thirty-two 
times as great as in eclampsia in the general po]Hilation. 

Previous Prefjnaucies . — Previous to the original attack of eclam])sia, there 
had been 287 pregnancies in 82 women. Thirty-two and six-tenths per cent of 
the white Avomen and 35.2 per cent of the Negroes had had one or more previous 
pregnancies. 

Of these pregnancies, in at least 22, or 7.7 })er cent, there was a history of 
toxemia. The incidence was essentially the same in white aiid Negro pregnancies, 
7.7 per cent and 7.8 3ier cent, rcsiiectively. On. the other hand, 15.6 per cent of 
the Avhite multigravidas and 21.6 per cent of the Negroes had at least one pre- 
vious episode of toxemia. Tliis is approximately the general incidence of tox- 
emia.®’ These figures, of course, are no more reliable than tho.se on 

subsequent toxemia ; probably less so because of the time ela])sed. 

Mortality . — Twenty-seven patients died during the period of follow-up. 
Two Avhite and two Negro women died of eclampsia, an incidence of 14.5 per 
cent.^ Tavo AAdiite and three Negroes died of some manifestation of hypertensive 
cardioAmscular disease, 18.5 per cent. One AAdiite Avoman and tAA'o Negroes died 
of chronic glomerulonephritis, or 14.8 per cent of the total mortality. Three 
cases of pulmonary tuberculosis, one case of postoperative heart failure after a 
leg amputation in a diabetic, one stab AAmund, one cancer of the breast, one cancer 
of the larynx, one ease diagnosed as nonspecific diarrhea, one thyrotoxicosis, one 
pneumonia post partum, one case of asphyxiation, and three cases undiagnosed 
accounted for the rest of the mortality. There may have been other deaths 
during this time, but if so they occurred outside of this state. 


TabIjE I\ . Deatiis Duiung the Period of Poeloav-Up Studat 


' 

TOTATi 

PER CENT 

PER CENT 
DIED OF 
CARDIO- 

PER CENT 
DIED OF ' 

CHRONIC ' 

PER CENT 
DIED OF OTHER 


NUMBER OP 

DIED OF 

VASCULAR j 

GLOMERULO- 

UNRELATED 


DEATHS 

ECLAMPSIA 

DISEASE 

nephritis 

CAUSES 


White 11 18.2 18.2 9.1 45.5 

Negro 1C ^5 18.75 18.75 50.0 


Total 27 14.5 18.5 14.8 47.,S 


Subsequent Ilyperiension. — TAA’-enty-tAvo Avliite Avomen and tAventy-five 
Negroes AA’ere found to have a blood pressure of 140/90 or more at the time of 
folloAAmi]) examination. Tliose AA’ith either a systolic or a diastolic pressure in 
this range Avere included. Five patients A\fith a blood pres, sure of 140/80 and t.Avo 
Avhose blood pressure Avas 140/70 Avere thereby included. It is quite possible 
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Finally, the importance of an adequate fliiicle balance is evidenced by the 
fact that -when tlie patients vere given more fluid or Avhen 5 per cent glucose in 
•water, intravenously, Avas added to the treatment, the diuresis increased 
markedly. Tliis low concentration of glucose has replaced entirely the Iwper- 
tonic solutioji formerly used in this department, folloAving the stud}’- of Peterson, 
Goodwin and Finland,^’ IMaddoek,’® and Winslow.^® It has proved to be a 
potent adjunct in promoting diuresis. 

The addition of magnesium sulfate to the veratrum viride seemed to be of 
real value. Less veratrum viride was required to obtain the same blood pressure 
fall Avhen both drugs Avere administered simultaneously. Consequently, there 
Avas less nausea and Ammiting and the urinary output increased despite the fact 
that the blood pressure and pulse rate Avere maintained at loAA'er leA^els. 

The urea clearance test Avas of no help in detecting any impainnent of 
kidney function as the result of the treatment Avith veratrum viride because the 
variations AA'ere similar to those encountered in normal individuals. 

Although this series of cases is .small, the uniformity of re.sults permits us 
to conclude that the slight, and transitory decrease in urine volume folloAving the 
use of veratrum A'iride does not endanger the life of the patient in any AAmy. It 
can possibly he explained by a relatiA’e and tramsitory hemostasis due to a sudden 
fall in blood pre.s.sure aggraA^^ted by the Ammiting and profuse diaphore.sis. 

Summary 

1. Eight pre-eclamptie, tAvo eclamptic, three hypertensive and four normal 
pregnant patients Avere .studied in cont.i’ol, veratrum viride, and combined periods. 

2. The folloAving changes AA^ere ohsciwed : 

a. Normal pregnant patients shoAA'ed no alteration in ui-ine A^olume or blood 
pre.ssure folloAA'ing the administration of A'eratrum viride. 

b. Pre-eclamptic and hy])ertensive patients shoAved a slight decrease in the 
hourly urine volume folloAving large doses of A^cl’atrum Auride. A compensatory 
polyuria occurred thereafter, maintaining the total output for both periods in 
the same proportion. 

c. No decrease in the urine volume AA^as observed in the combined period. 

3. The urea clearance test .shoAA'ed oscillations AA'hich Avere considered Avithin 
the ]-ange of normal Amriability of the test. 

4. A possible correlation betAA^een the Amriation in urine volume and the fall 
in blood pressure and pulse rate is di.scu.ssed. 
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between 40 and 49 years of age. Hypertension is more common in the Negro 
race. Sehnltze and Schwab'*'’ report that it is 2.5 times more frequent in Negroes 
than in whites, and 1.5 times more frequent in Negro women than in Negro men. 
Adams'*^ says that the average blood pressure is 7 points .systolic and 4 points 
diastolic higher in Negro men than in while men. According to mean age and 
race, therefore, we find little, if any, increase in hypertension among our patients, 
judging from the figures above. However, wlicn we divide our cases into age 
groups, we find a definitely higher percentage of hypertensives among the 
younger women. There is certainly no increase in the older age groups. 


Table VI. Mean Age op Hyit.rteksive Group and Incidence of Hypertension 

AT Different Ages 



! 

MEAN 

AGE 

PER CENT 

WITH hyper- 
tension 
.30-39 years 

PEP. CENT 
WITH HYPER- 
TENSION 
30-39 YEARS 

PEP. CENT 

With hyper- 
tension 
40-49 YEARS 

PEP. CENT 
WITH hyper- 
tension 

50 YEARS-ABOVE 

White 

43.7 

2.4 

1G.7 

29.6 

G2.5 

Negro 

35.2 

14.5 

31.1 

GG.G 

50.0 

Total 

39.8 

8.9 

22.5 

41.0 

GO.O 


Proteimiria. — Six of the women with hypertension, or 12.S per cent, were 
found to have at least a trace of albumin in tlicir urine at one examination. In 
those without hypertension, four patients, or 2.6 per cent, showed proteinuria. 
These figures are of little real value since about half the examinations were made 
on voided specimens. However, the incidence among the hypertensives is not 
high, as many of them were old severe cases with concomitant nephrosclerosis, 
and certainly the incidence in the nonhypertensives is negligible. 

Comparison of Subsequent Pregnancies Among Those With and Without 
Hypertension . — 

There were 106 subsequent pregnancies in 34 women in the hypertensive 
group and 459 pregnancies in 154 women of those found to have normal blood 
pressure at follow-up. Seventy-two and three-tenths per cent and 7S.6 per cent 
of women in each group, respectively, had at least one subsequent pregnancy. 

Among the women with hypertension there was an incidence of abortion or 
stillbirth of 17 .0 per cent. The incidence in the nonhypertensive group was 24.2 
per cent. It is surprising that the fetal mortality should be higher in the latter 
group, as hypertensive cardiovascular disease in itself, without superimposed 
toxemia, is supposed to cause a high fetal mortality.^- Sharkev and Hess,'**’ 
however, also found no increased mortality in their hypertensive patients, and 
as mentioned previously, these figures must be taken with some reservation. 

Thirty-two and one-tenth per cent of these pregnancies were complicated by 
toxemia in the hypertensive group, as were 36.8 per cent in those with normal 
blood pressure. Fifty-two and nine-tenths per cent and 57.1 per cent of women 
in each group, respectively, had at least one toxemic pregnancy. Although this 
is in line with the above findings, and tends to confirm them, these figures are 
even more surprising, as hypertension is generally accepted as one of the causa- 
tive factors in toxemia.^’ 

There were four subsequent attacks of eclampsia in four patients among 
those found to have hypertension, and twenty-two cases in twenty-one women in 
the group Avithout subsequent hypertension, an incidence of recurrence of 3.8 
per cent and 4.8 per cent in the two groups, respectively. These figures, in con- 
trast to those concerning toxemia and abortion, may be presumed to be accurate, 
as no woman is likely to forget an attack of eclampsia, and, in addition, most of 
them were hospitalized in this institution. This also tends to confirm the ap- 
proximate accuracy of the above questionable data. • 
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that they did not have hypertensive cardiovascular disease. Since in many 
cases oniy one lilood pressure reading was made, probably others are included 
who should not have been. Three patients knovui to be hypertensive before their 
attack of eclampsia were excluded, as were one with thyrotoxicosis, tliirteen who 
were in the last trimester, of pregnancy at the time, and six known to have 
chronic glomerulonephritis or chronic pyelonephritis. The reasons for exclusion 
of the last group -will be discussed below. The incidence of lijiaertension ac- 
cording to these standards was 21.4 per cent, 17.7 per cent in the wdiite women 
and 26.0 per cent in the Negroes. 

Different investigators have used different standards to determine hyper- 
tension, and of course tlie number of patients and the periods of time elapsed 
have varied, so comparison to other follow-up studies is difficult. Teel and 
Reid® followed 80 eclampties 7.6 years. Using a systolic pressure of 150 as a 
standard, they found an incidence of 27.5 per cent hypertension. However, 
among those known to have had normal blood pressure previous to the eclampsia, 
the rate was only 10 per cent. Reid and Teel,^^ studying pre-eclampsia, found 
hypertension in 51 per cent of eases in which the previous blood pressure was 
not laiown. Among those Imown to have been without previous liyper tension, 
the ineidence was 21 per cent after mild pre-eclampsia and 2 per cent after 
severe. Chesley, Somers, and Vann,^° in a recent study of 240 eclampties fol- 
lowed one to eight years, found a subsequent blood pressure of 140/90 or more 
in 15 per cent. Light recently found 30.1 per cent hypertension in a follow-up 
of noneoimilsive toxemic patients. Dexter and Weiss^^’ say 25 per cent of 
patients have hypertension after toxemia. Page and Cox^^ report that in 13,000 
cases of toxemia collected from the literature, the incidence is 43 per cent. Dieck- 
mann and Brown'*’ report an average of 27 per cent subsequent hypertension 
after eclampsia and 34 per cent after nonconvulsive toxemia from the literature. 
In their own series they had an incidence of 37 per cent and 40 per cent after 
eclampsia and pre-eclampsia, respectively. Stander® said that from one-fifth 
to one-tenth have residual vascular damage. Other authors®’ 
give figures varying from 13 per cent to 63.4 per cent. 


Table V. Incidence op Hypertension Found at Follow-Up. All Patients With a 
Systolic Pressure of 140 or More, or a Diastolic Pressure of 90 or More, 

Are Classified as Hypertensives 




PATIENTS WITH 

B.P. 140/90 OR MORE 

1 PATIENTS WITH B.P. LESS THAN 140/90 

1 

I NO. 

1 PER cent 

NO. 

1 PER CENT 

AAHiite 

22 

17.7 

116 

82.3 

Negro 

25 

26.0 

80 

26.0 

_ Total 

47 

21.04 

196 

21.4 


Subsequent Hypertension According to Age . — The average age of the 
Avomen with hypertension in this series Avas 39.8 years, 43.7 years for the white 
patients and 35.2 years for the Negroes. When we break this doAvn into age 
groups, we find the incidence of hypertension from 20 to -29 years to be 2.4 per 
cent in the white women and 14.5 per cent in the Negroes. In the 30 to 39 age 
groiip we find 16.7 per cent and 31.1 per cent for vdiite and Negro. The percent- 
40 to 49 years Avas 29.6 and 66.6, respectivel 5 ^ In those over 50 years of 
age, five white women and one Negro had hj'pertension, or 62.5 per cent and 50 
per cent. The total incidence of hjqiertension was 8.9 per cent, 22.5 per cent, 
per cent, and 60.0 per cent, respectively, for the four age groups. Of course 
■ Ae number in each group is much too small to be of any statistical value, but the 
esuits do show the general trend. 

A /-'lister, Marks, and Dack,®® in 6,366 ivoinen, mostly white workers in in- 
ustry, found a blood pressure of 140/90 or more in 39.27 per cent of women 
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Twenty-seven women died during tlic lollow-u]) jicriod. Four (14.5 per 
cent) died of eclampsia, five (18.5 per cent) of .some manifcsiation of cardio- 
vascular disease, and four (14.8 per cent) of chronic glomerulonephritis. 

Forty-seven, or 21.4 per cent, were found to have a lilood pressure of either 
140 systolic or more or 90 diastolic or more. The incidence in the white women 
was 17.7 per cent and in the Negroes 26.0 ])er cent. Some of these Avere single 
readings. 

The mean age of those Avomen found to Iiua'c hyjiertension Avas 43.7 years 
for the Avhite AA'omen and 3.5.2 years for tlie Negroes. For Avomen in this age 
group, the incidence is not significantly high. lIoAvcA'cr, among the younger 
AA’omen hypertension Avas found more frequently than Avould be generally 
expected. Eight and nine-tenths per cent of lliosc from 20 to 29 years old had 
an elcAmted blood pressure. 

The incidence of abortion or stillbirth and of toxemia Avas found to be 
loAA^er in the subsequent pregnancies of those found to have hypertension than 
in those AA'ith normal blood pressure. This AA’as also true in those pregnancies 
preceding the original attack of eclampsia in these Avomen. 

NoAAq Avhat do these data tend to shoAv in regard to the relationship of 
eclampsia to cardioA^ascular-renal disease? 

As stated above, although it has been said that eclampsia causes chronic 
nephritis, six patients diagnosed as having chronic glomerulonephritis or chronic 
pyelonephritis have been omitted in figuring the incidence of hypertension in 
this series. 


Many authors^®’ haA'^e reported an incidence of chronic nephritis 

up to 74 per cent in folloAA’-up studies of eclampsia and toxemia. Hcaa'ca’CI’, 
Dieckmann'’’ and Dexter and Weiss-'*’ •*'' liaA^e pointed out that in most 
cases this diagnosis Avas made on hypertension and/or proteinuria alone. Al- 
though Acosta-Sison^® reports the pathological lesion of eclampsia as a nephritis, 
and Peters*® and Addis** state that eclampsia is identical AAuth acute glomer- 
ulonephritis, BeU*® and Herrick and Tillman** have proved that the kidney 
lesions found both in acute eclampsia and in folloAA’-up studies are of a degen- 
erative rather than an inflammatory nature, that is, nephrosclerosis rather than 
glomerulonephritis. The foUoAV-up studies of BroAvne and Dodds®° and Teel 
and Keid®’ ®® bear this out. Dieclvmann-* and Dexter and Weiss*’* conclude that 
the preponderance of evidence leaves no doubt that eclampsia is not a nephritis, 
nor does it cause chronic nephritis. 


Therefore, since the only relationship that chronic glomerulonephritis bears 
to eclampsia is that of a possible contributory causal factor, those eases Aveie 
excluded. ObAUOusly, chronic pyelonephritis cannot lesult from eclampsia per se. 

But does eclampsia leave behind some re.sidual vascular damage ? Does it 
result in subsequent hypertensive cardiovascular disease ? 

Dexter and Weiss,®*’ aa’Iio Im’-e done a great deal of careful Avork on 
the subject in the last feAV years, are convinced that toxemia often causes irrep- 
arable damage. Greenhill,® Stander,® Gibberd,®® Harris,** Young,*- *»> so Peck- 
ham,*®’ ®®’ *® Peters,*® Herrick and Tillman,** and many others are proponents 
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Table VII. Cojipakison of Subsequent Pregnancies in the Hypertensive and 

N ONH YPERTENSIVE 



NUMBER 

OF 

SUBSE- 

QUENT 

PREG- 

NANCIES 

PERCENT 
OP WOMEN 
WHO HAD 
SUBSE- 
QUENT 
PREG- 
NANCIES 

PER CENT 
OF SUB- 
SEQUENT 
PREG- 
NANCIES 
WHICH 

RESULTED 
IN STILL- 
BIRTH OR 
ABORTION 

PER CENT 
OP SUB- 
SEQUENT 
PREG- 
NANCIES 
WHICH 
WERE 
TOXEMIC 

PER CENT 
OP WOMEN 
WITH SUB- 
SEQUENT 
PREG- 
NANCIES 
WHO HAD 

SUBSE- 

QUENT 

TOXEMIA 

PER CENT 
OF SUB- 
SEQUENT 
PREG- 
NANCIES 
WHICH 
WURE 
ECLAMPTIC 

PER CENT 
OF WOMEN 
WITH SUB- 
SEQUENT 
PREG- 
NANCIES 
WHO HAD 
SUBSE- 
QUENT 
ECLAMPSIA 

Hyper- 

tensive 

106, 

72.3 

17.0 

32.1 

52.9 

3.8 

11.8 

Nonliyper- 

tensive 

459 

78.6 

24.2 

36.8 ■ 

57.1 

4.8 

13.6 


Comparison of Previous Pregnancies . — ^Previous to the original attack of 
eclampsia in this study, there were 82 pregnancies in 21 women among the hyper- 
tensives, and 205 in 61 women in those with normal blood pressure at follow-up. 
Of these pregnancies, 7.3 per cent were toxic in the first group and 7.8 per cent 
in the second. Among those who had previous pregnancies, 19.0 per cent of the 
women without hypertension and 18.0 per cent of those ^vith subsequent hyper- 
tension had at least one pregnancy complicated by toxemia. 


Table VIII, Comparison of Pregnancies Occurring Prior to Original Attack: of 
Eclampsia in the Hypertensive and Nonhypertensive Groups 



NUMBER OP 

PER CENT OP 
WOMEN WHO 

PER CENT OP 
PREVIOUS 
PREGNANCIES 

PER CENT OF 
WOMEN WITH 
PREVIOUS PREG- 
NANCIES WHO 


PREVIOUS 

HAD PREVIOUS 

WHICH WERE 

HAD PREVIOUS 

■! : 

PREGNANCIES 

PREGNANCIES 

TOXEMIC 

TOXEMIA 


Nonhypertenslvfl 


82 

205 


61.8 

31.1 


7.3 

7.8 


19.0 

18.0 


Summary and Conclusions 

In summarizing the above data we describe 243 cases of eclampsia followed 
for an average of 12.3 years. The mean age was 32.6 years at this time. 

There wmre 565 subsequent pregnancies in 188 women, of wdiich 22.9 per 
cent resulted in either stillbirth or abortion. This fetal mortality is almost 
tivice as great as that expected in general. 

Of these pregnancies, at least 203, in 106 women, were complicated by 
toxemia, an incidence of 36,1 per cent. Fifty-six and four tenths per cent of 
the patients have had at least one toxemic pregnancy. This is four to six times 
the general rate of occurrence. 

Eclampsia recurred 27 times. One "woman had two subsequent attacks. 
The incidence of repeated eclampsia "was 4.8 per cent, or from seven to thirty- 
t''o times greater than the usual rate of occurrence as reported bv various 
iwthorities. 

Frewous to the original attack of eclampsia, there were 287 pregnancies in 
0- women. Of these, 7.7 per cent were toxemic. This is approximately the 
iisual incidence of toxemia. 
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pressure than in those with hypertension is of little statistical significance, but, 
on the other hand, these apparently normal women have been followed for an 
average of 12.3 years. They have had an average of three pregnancies each, of 
which 36.8 per cent were toxemic. One would expect that if they had had a 
latent or potential hypertensive cardiovascular disease, it would have become 
clinically evident by this time. 

In conclusion, it may be said that according to the results of this study, 
eclampsia is a specific disease of pregnant women. It is not a manifestation of 
chronic nephritis, nor of hypertensive cardiovascular disease, although either 
of these conditions may precede the attack of eclampsia and possibly render the 
patient more susceptible to toxemia. Neither does eclampsia nor nonconvulsive 
toxemia cause chronic nephritis or hypertensive cardiovascular disease. Patients 
who have once had eclampsia or pre-eclampsia are more likely to have subsequent 
toxemia and a high incidence of stillbirths and abortions, following the ‘‘toxemic 
sequence” of Young."’ This is not, however, because of some constitu- 
tional wealoiess “or morbid influence,” as he suggested, not because they are 
essential hypertensives, as Dieckmann^ states, nor is it because the first attack 
leaves them more susceptible ; but rather, it is Imeause the same etiological fac- 
tors — environment, diet, etc., are very likely to remain more or less constant and 
to provoke the same results in subsequent pregnancies. 
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of the theory that there are sometimes or always residuals. Teel and Reid®’ 
conclude that eclampsia causes little damage but tliat noneon vulsive toxemia 
perhaps causes more. 

On the other side of the argument, Dieckmanii'’’ and Dieckmann and 
Brown^®’ have probably done more work than anyone else in this country. 
They are equally convinced that the true toxemias of pregnancy cause no per- 
manent damage. Chesley, Somers, and Vann,^® Light,®® McClellan, Strayhorn, 
and Densen,®® and Browne and Dodds®® have all presented follow-up studies 
which they interpret as confirming this wevvpoint. Icenhour, Kuder, and DilP® 
examined 900 nulliparous women and 900 parous women and found no more 
hjqDertension in the latter group. Barnes and Browne®® made a .similar study 
of 915 nulliparous and 1,044 parous ■women "with similar re.sults. Theobald®® 
examined the death reports for England and Wales for the years 1911-1920 and 
found that the incidence of death fi’om arteriosclerosis and Bright’s Disease 
was higher in single than in married •5vomen. However, Golden, Dexter, and 
Weiss®® cast some doubts on the statistical significance of his figures. 

This study indicates- that eclampsia does not cause hj^pertensive cardio- 
vascular disease, although as indicated by the higher incidence found in the 
younger women, it may aggravate a pre-existing condition, causing it to be 
elinieaUj'' evident at an earlier age. 

Although only cases of eclampsia "were included in this study it is felt that 
the same conclusions may be drawn in regard to pre-eclamptic toxemia as well. 
The work of Dexter and Weiss,®'*’ ®®’ Beckham,®® Teel and Reid,® liarris,^^ 
Gribberd,®® Young,^’ ® and otheis is interpreted as indicating that the duration 
of the toxemia is the important factor in causing permanent vascular damage. 
They feel that the severity of the attack is of secondary significance. But, on 
the other hand, although the word eclampsia means “to flash forth,” implying 
a condition of sudden onset, it is ■well known as GreenhilP and Stander® have 
both pointed out, that in most eases compulsions are preceded for some time by 
the signs and sjmiptoms of toxemia. Although eclampsia may occur occasionally, 
with apparently no premonitory signs, it is nearly always the end result of a 
long-standing and neglected toxemia. It seems reasonable, therefore, that if 
Pi’e-eclampsia leaves residual damage, eclampsia should do so as well, and that 
if eclampsia causes no permanent vascular changes, then neither should pre- 
eclampsia. 

One reason for the high incidence of subsequent hypertension found in 
maity follow-up studies' of noriconvulsive toxemia is, as Dieckmann,^ Dexter and 
Weiss, ®^’ 25 . 34 Reid®’ have brought out, that many eases diagnosed 

as mild pre-eclampsia are, in reality, cases of essential hypertension to begin 
with. 

What is the significance of the relative incidence of toxemia in the hyiier- 
tensive and nonhypertensive groups? Dieckmann^ believes that true toxemia 
seldom if ever recurs. He says that those patients who have repeated toxemias 
are actually eases of essential hypertension. The information gained from this 
study certainly does not bear out this belief. Of course the finding of a sliglitly 
higher incidence of toxemia in those patients with a normal subsequent blood 
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tension to indicate a predisposition to severe liypertensive vascular disease. When such 
women again become pregnant, environmental and conlrollablo causes of the original 
eclampsism should be searclied for and eliminated. 

DE. E. B. NICHOLLS, Norfolk, Va. — ^We in private practice are faced with tlic 
seriousness of eclampsia on too frequent occasions. This paper is a definite contribution 
to the general knowledge which is accumulating to help us manage more satisfactorily the 
severest of the toxemias of pregnancy. 

One cannot read the vast amount of literature on eclampsia and be unimpressed by 
the elTcct that diet, hygiene, and economic factors have on the incidence of eclampsia. 

In a recent survey of eclampsia at the Norfolk General Hospital, over an eight-year 
period extending backward from 1918, it was shown that eclampsia occurred 2G times in 
10,390 deliveries, or .025 per cent. One of the interesting points that I found was that 
nine cases of eclampsia occuri'cd during the war year 1941. The two years on either side 
of 1944 showed that there were only three cases in 1943 and one case in 1945. One natur- 
ally questions the reason for the sudden rise of eclampsia in that single year. It appears 
that this high incidence in 1944 could be a deficiency in i>rotcin in diet as .a result of 
difiiculty in obtaining meat due to rationing. It could be partly an emotional ellcct of 
the husbands being in the service or over seas, and it could be partly a result of financial 
and economic inability to supply the proper foods for the diet. 

Of these 2G eclamptics during that eight-year period, 20 had i)rcnatiil care and G 
had no prenatal care. There were 14 cases in private patients and 12 cases in clinic 
patients. Three deaths occurred among the 2G patients, of whom two had had no prenatal 
care. One could hardly arrive at conclusions from such a small group of patients, but 
apparently the lack of prenatal care has more elTcct upon the severity and fatality of the 
eclampsia than on its occurrence. 

Evidence is building up to show that eclampsia as such can occur more than once 
in the same individual in subsequent pregnancies. A patient who has once had eclampsia, 
particularl 3 * if it is with her first babj-, is concerned as to whether or not her ehances are 
increased of having another eclamptic pregnanej*. It is not always possible to tell the 
patient whether she may develop cclantpsia or not, but there are several things which, if 
recognized, will help in determining tlie prognosis for the patient. 

First, if the patient is of an older age group, that is, from 30 .vears on upward, repeat 
toxemias are more likelj* to occur. 

Second, if the eclampsia occurred during the first pregnanej* her chances are less for 
recurrence of toxemia than if it occurred during subsequent pregnancies. Leon Chelsej’ 
at the Margaret Hague Hospital quotes 42 per cent chance of recurrence after the first 
pregnanej' as against G2 per cent chance in subsequent pregnancies. 

Third, the duration of the toxemia in daj’s and weeks seems to have importance in 
the prognosis for future pregnancies. The longer the duration of the toxemia the greater 
the repeat incidence of toxemia. Quoting Chelsey again, “If the toxemia was for one 
week or less there is a 20 per cent chance; one to two weeks, 41 per cent chance; two to 
three weeks, 50 per cent chance; and more than three weeks, 83% per cent chance of repeat 
toxemia.” 

Fourth, the more promptly the blood pressure and urine return to normal after de- 
liverj'' in the eclamptic patient the more favorable the outlook for future pregnancies. 
If the blood pressure and urine are normal by the tenth day she has a 22 per cent chance 
of recurrence. If either the blood pressure or the urine are normal after the tenth day 
there is nearty a 60 per cent chance of repeating toxemia, quoting Chelsey. 

Fifth, the more heavily built the patient is, the more likely she is to have another 
toxemia. 

DE. JOHN CEOSS, Atlanta, Ga. — The question of the incidence of permanent vascular 
disease following toxemia of pregnancy is a controversial one. There are many groups of 
statistics, from clinics in all sections of the country, which will confirm either side of the 
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Discussion 


DR. LESTER WILSON, Charleston, S. C. — Reports of autopsies upon women who 
have died some years after apparently recovering from eclampsia are few and are con- 
cerned chiefly with changes in the kidneys. In one patient who died seven years after 
having had eclampsia many glomeruli were found to show focal scars which Bell inter- 
preted as having resulted from the eclampsia. Kellar and Baird and Dunn, and others, 
found no significant changes in kidneys of women, autopsied one or more years after the 
original eclampsia, who did not have hypertension. Patients with persistent postpregnancy 
hypertension following eclampsia or pre-eclampsia usually show at autopsy the nephro- 
sclerosis characteristic of hypertensive vascular disease and no lesion characteristic of 
eclampsia. BelPs interpretation of focal glomerular scarring as a post-eclamptic renal 
lesion has therefore never been substantiated. 


From the clinical viewpoint there is also difference of opinion, as the authors have 
pointed out. Even with the knowledge of this controversy, I am not fully convinced that 
eclampsism does not damage the vascular-renal system in normal women without inherent 
predisposition to hypertensive vascular disease. The authors’ report of an unusually 
high incidence of hypertension in the young groups tends to bear this out. I have some 
objection to the paper itself in attempting to prove so important a point as this. No pre- 
pregnancy hypertension figures are given; the age at onset of hypertension in relation to 
^■go at time of pregnancy is not given; and, in some instances, only one blood pressure 
■'^as taken. In other words, there is no attempt to individualize patients and to show 
w lat changes took place in them as individuals. Where this has been done, as Dexter and 
eiss have shown, the inference has been drawn that eclampsism does cause vascular- 
renal damage in more women than would have had such damage had they not developed 
ec ampsism. I heartily agree that eclampsia tends to repeat itself in patients whose en- 
Yironment continues to predispose to eclampsia, but I do not believe that this is the 
whole story. 


Studies of this sort should emphasize to us the importance of careful follow-up on 
patients who have had pre-eclampsia or eclampsia. The vascular and renal systems 
ould be carefully examined for evidence of postpregnancy hypertensive vascular disease 
or a predisposition to this disease, before future pregnancies are advised. A careful family 
. ^®^ory of hypertension is valuable. Repeated blood pressure determinations and urinalyses, 
including search for casts as well as albumin, specific gravity, and renal function tests 
ould be done. Funduscopic examination will rarely be of value unless there is definite 
ypertension. The cold pressor test has been used in patients with postpregnancy hyper- 



THE DIFFICULT GENITAL FISTULA; TEMPOEARY DESCENSUS 
UTERI FOR RELIEF OF TENSION- 


George A. Williajis, M.D., Atlanta, Ga, 

(From the Department of Ohstetrics and Gynecology, Emory University School of Medicine) 

I T IS my intention to report the satisfactoiy nse of some of the older and less 
desirable operations and to present a new method of using an equally ancient 
principle for the relief of tension on the sutured wound edges. 

The basic principles of the management of the genital fistulas are well known 
and will not be reviewed here. The use of sulfonamides and antibiotics and the 
new Imowledge of physiologic requirements for optimum wound healing have 
done much to simplify our task but we still have the problem of reducing tension 
on the wound edges in the large fistulas and in those with extensive scar tissue. 


In 1845 Jobert de Lamballe^ made a transverse incision anterior to the 
cervix (the “crossbar” of our “inverted T”) to free the bladder from the cervix. 
His pupil, Gustav Siinon,^ used tension-reliemng sutures instead of this incision. 
Sims^ and Emmett^ used relaxing incisions combined with massage and dilatation 
of the vagina with plugs and tampons in preoperative preparation to reduce 
tension on the suture line. 

The anterior surface of the partially prolapsed ceiwix has been dravm dovm 
under the fistula and used to “patch” the defect. The corpus uteri has been 
interposed and sutured luider the defect as in the AVatldns’ operation by Frank.® 
Kelly® in a case of retroversion-flexion brought the corpus out through a cul-de- 
sac incision and used it for this purpose. In another case he did not hesitate to 
cut the bladder entirely away from the cervix. No attempt was made to close 
the resulting defect in the vaginal wall, it being allowed to granulate. Kelly 
also made extensive use of inverted flaps of the vaginal wall to close fistulas with 
minimum tension. 


We have recently been confronted with the problem of an unusually large 
vesicourethrovaginal fistula. The entire trigone plus the posterior two-thirds of 
the urethra were involved (Fig. 1). The ureteral orifices opened on the posterior 
edge of the fistula. It seems that an operation for cystocele had been performed. 
A piece of vaginal wall which inadvertently reached the pathologist was reported 
to be 4 by 5 cm. in size. Troublesome bleeding at the time of operation was con- 
trolled by tight packing of the vagina and numerous transfusions. When the 
pack was removed, the bleeding recurred and the patient was packed again. 
When this pack was removed, the catheter tip was found in the vagina and com- 
plete incontinence ensued. Late massive hemorrhage occurred on the eighth 
postoperative day and the patient was rehospitalized in shock. She was again 
packed tightly and when this pack was removed, renewed bleeding led the at- 
tendant to attempt closure of the fistula and control of the bleeding by deep blind 
suturing. This luidoubtedly contributed materially to the large size of the fistula. 


»Kead at the annual meeting of the South Atlantic Association of Obstetricians and 
Gynecologists, -Williamsburg, Va., Feb. 10 to 12. 1949. 
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question. The authors call attention to the wide difference of opinion among other men, 
each opinion based on statistics that tend to support it. A very critical analysis of all 
statistical data should be made in order to make the deductions of real value. 

In the present series of 243 eclamptics, it would be interesting to know if this con- 
dition had developed in women with previously normal cardiovascular renal systems. A 
table giving the number of eclamptics, and the yenr each case occurred, would help in 
the follow-up study of cases. It -would be advisable to include the incidence, the severity, 
and the duration of the pre-eclampsia in these cases. These are important and variable 
factors which have received a great deal of attention by several writers in their evaluation 
of posttoxemic vascular and renal complications. 

The number of Negro patients and the number of wdiite patients in the hypertensive 
and nonhypertensive groups is not given. There is enough difference in the incidence of 
toxemia in the two groups to justify parallel series throughout the study. The combined 
statistics, covering both white and Negro jratients, give data that cannot be compared 
accurately -with any other reports. 

A diagnosis of h 5 'pertension, often borderline, can be very misleading if it is based 
upon one blood pressure reading not preceded by a few minutes' rest. The finding of a 
higher incidence of subsequent toxemia in the nonhypertensive than in the hypertensive 
group is certainlj' unusual. Since the term toxemia can be very inclusive, I think that a 
definition of what is meant by subsequent toxemia would be necessary in analyzing the 
results. The conclusion that repeat toxemia is the result of some etiological factor such 
as environment, diet, etc., and not the manifestation of chronic glomerulonephritis or a 
premature cardiovascular change, cannot be disproved. However, I do not think the 
statistics as given are sufiiciently conclusive to establish environment, diet, etc., as the 
probable etiologic factors. 

It seems that from all the wmrk done during a considerable period of time on the 
subject of toxemia in pregnancy, there are only a few facts that stand out. These are: 

Toxemia manifests itself during the latter half of pregnancy as an acute vascular 
disorder characterized by a generalized angiospasm causing anoxemia and accompanied 
by an increase in the permeability of the vessel walls and by hjqpoxia to some of the tissues, 
depending on the anatomical distribution of the vascular tree. 

These clinical findings and a few' years of experience observing a large number of 
cases of toxemia in pregnancy, mostly in the Negro race, have impressed me with the 
increased incidence of hypertension and nephrosclerosis following toxemia of pregnancy, 
fhe main contributing factors are: first, the duration of the disease; second, the age of 
the patient; and finally, the severity of the disease. 

In closing, I want to thank Drs. Torpin and Bryan for giving us these statistical data 
on so large a series of eclamptics followed for such a long period of time. It is from such 
exhaustive studies as theirs that much data will be obtained to aid in determining the 
incidence and type of posttoxemic vascular and renal complications, if any. 


Ternandez-Euiz, E. M.; The Intrapelvic Injection of Penicillin in Eefractive Genital 
Tract Infections, Toko-ginec. pract. 7: 11-14, Jan., 1948. 

The author describes his experiences in the use of intrapelvic injection of penicillin 
tlurough the cul-de-sac in selected pelvic inflammatory processes, acute and subacute, which 
had failed to respond to more or less routine chemotherapeutic treatment. He recommends 
usually an initial injection of 50,000 to 100,000 Oxford Units wdth repeated dosages totaling 
300,000 to 2,000,000 Oxford Units. There is usually a rapid fall of temperature by the third 
day with early localization and resolution of the inflammatory processes. Ci.AiR E. Folsome. 
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Addendum 

After this report had been submitted for publication, three additional cases of ante- 
partum convulsive eclampsia were studied. All were comatose at the time of admission. 
Veratrum viride was administered intravenously in doses varying from 0.2 to 0.3 c.c, every 
hour. Fluid intake consisted chiefly of intravenous 5 per cent glucose in water. 

Unfortunately, in all three cases, control periods were not obtained because of the 
serious condition of the patients and the necessity for immediate treatment. The following 
table outlines the data on these three patients : 


NAME OF PATIENT 
TIME OBSERVED 

MEAN B/P 
BEFORE TREAT- 
MENT 

MEAN B/P 
AFTER TREAT- 
MENT 

FLUID INTAKE 
(C.C.) 1 

URINARY 

OUTPUT 

(C.C.) 

M. F. 

48 hours 

210/120 

130/82 



G.R. 

36 hours 

180/110 

120/60 



L.U. 

12 hours 

220/102 

130/70 

' 3,000 1 

2,700 


The intravenous use of veratrum viride is now being extensively studied in this de- 
partment and will form the subject of a future report. 
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At operation four months later, the tissues were found to he in good con- 
dition in spite of widespread scarring of the vagina and adequate mobilization 
was secured. The bladder and urethral defect could not be approximated longi- 
tudinally, so were closed transversely with interrupted sutures of No. 000 
chromic gut. The vaginal wall also had to be closed transversely using No. 00 
chromic gut interrupted sutures but fortunately the two suture lines were not 
superimposed. When the cervix was released at the end of the operation, the 
resulting tension caused two of the vaginal wall sutures to cut through. It ap- 
peared that a radical deep incision completely cutting the bladder awmy from the 
cervix would be necessary to reduce this tension. Rather than do this, the cervix 
was brought down to the introitus again and sutured there. A loop of large 
nylon wms passed transversely through the cervix, then through the deep fascia 
over the ischiopubic rami and tied over the fourehette. The result was quite 
gratifying and prompt primary union occurred. Because of the discomfort to 
the patient who required frequent small doses of morphine for backache, the 
cervical anchoring suture was cut on the eighth postoperative day. Tension 
again developed but so slowly that although the vaginal wound edges sepa- 
rated slightly, granulation was sufficiently rapid to fill in the defect and 
good epithelizatioii eventually occurred. 



There was of course no urethral control and an Aldridge-Te Linde modifi- 
cation of the Stoeckel-Goebell-Frangenheim operation Avas performed three 
l^lcr. The left external oblique fascial strip Avas rather flimsy but a 
Jjcuy scarred old midline incision prevented use of an anterior rectus strip. 
] ^’^^tilt Avas excellent at first but stress incontinence developed. Six months 
operation for remoAml of a large endometrial cyst of the OAmry became neees- 
• > and at this time the left half of the Aldridge sling could not be identified, 
apparently had completely atrophied. Again using the procedure of Te Linde, 

‘/p,.^^P of fascia lata was used successfully to replace the atrophied Aldridge loop 
A-*- ig. 3). 
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In consideration of the rather jjroinpt recurrence of the tension on the 
vaginal suture line wiiich followed release of the temporarily prolapsed cervix, 
I would not. again use a single anchoring stitch but would use .sutures on both 



sides of the cervix passing through the fascia over the isehiopubic rami and tied 
over buttons in such a way that the sutures would be gradually lengthened and 
thus avoid possible disruption of the healing wound (Fig. 2). 
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Formerly, obstetric injuries furnislied the greater portion ol! genital fistulas 
and surgery contributed largely through repeated operative failures to the diffi- 
eulty of eventual management. At the present time better obstetrics results in 
fewer cases and these in turn have access to good surgery for their repair. In 
onr own experience the most common causes of fistulas are radium-treated car- 
cinoma of the cervix and the loss of tissue due to lymphopathia venereum. One 
of our most hopeless cases had both etiologic factor’s. 

■Management of the two groups differ’s widely. The tissues remairriirg after 
the ]ym])hopathie process is arrested do rrot lend themselves well to srrrgery. 
Tiiey are friable, rrrelastie, arrd ischemic and the most satisfactory remedy for 
incontinence is diversiorr of the urine by trarrsplantation of the ureter's to the 
.sigmoid if the disease has not damaged the rectum arrd/or arms too much. 

A determiincd effort .should be made to evaluate the status of the rrralignancy 
before any surger’y is decided uporr for if fistula in a cancer patient is dire to 
malignant disease, the ease of coirrse is hopeless. There is, however, not an 
inconsiderable number of women whose cancer is airparently under control bul 
who have fi.stulas which make them miserable. Perhaps most of the patients with 
sncii cases come to us after heavy radiation of Stage 2 cai’cirroma with extension 
to the vagina because it is axiomatic with us that nothing is worse than eancer’ 
oven though genital fistula may rank a close second in the patierrt's estimation. 
It is only fair to confe.ss that an occasional fi.stula presents itself in our clinic 
even though the technical problem in the use of radirrm does not explain it. 

The vesicovaginal ancl rectovaginal fistulas in the radium-treated ])atient 
present a different problem from those resulting fr-om obstetric and surgical 
nijwi.V. There is associated with the defect changes in the adjacent ti.ssue: 
cicatrization, ischemia through radiation effect on blood ve.ssels, fixation of the 
cervix and uterus through filirosis, and not infrequently lower uretcial obstruc- 
tion from periureteral fibrosis with resulting uretereetasis. This emphasizes the 
need for complete urologic study in all cases to differentiate ureteral blockade 
duo to fibrosis fi’om that due to extension of carcinoma to the ureter. This is best 
done l)y repeated dilatation, the latter not rc.sponding to such treatment while 
the former may do so. Many patients with irradiated carcinoma of the cervix 
have urctcrecta.sis which docs not lend itself well to transplantation, however, so 
attempt at relief from below .should be made. In discussion of the management 
of tins group of patients I will draw freely on the combined experience of Dr. 
dolm F. Denton and Dr. Calvin B. .Stewart and mvself at the .Steiner Cancer 
Cinnc. 

are frequently able to close a small fistula due to radiation with the 
tisiial mc|]\ods. especially if estrogens arc u.sed locally for about ten days in an 
Ciiort to vascularize the mucosa. We do not think this .short course is contra- 
puheated in si)ite of the theoretical danger of estrogen therapy in cancer pa- 
rents. Often, however, we find that it is im])ossiblc to mobilize the tissues with 
miy of the usual methods of countcrincision, etc. For such fistulas high in the 
''agina Latzko V method may be used. It consists of excision of a cuff of vaginal 
the fistula and .suturing the anterior and posterior walls together, 
ovionsly this cannot be done in the pre.sence of a cervix or uterus which re- 
qmn-s drainage l)ut may be performed occasionally where the cervix and uterus, 
it ])rc.smit. have heen virtually obliterated through irradiation. It is usually 

*<'inp;!tihle with an active sex life but the other procedures to be discussed 
'■■re not. 


Large vesicovaginal or vesicorcctovaginal fistulas may be treated by ])arfial 
if sphincters are iTitact (F'igs. 4 and o). This was first done 
‘'^’'pt)n- in 184&’. We have not found it nece-'-sary to divert the fecal stream 
;p siicii eases. Tliesc women seem to get along fairly well with a bhidder tfiat is 
tvirt lined with vasiinal mucosa and the ones who have eombined fistula^^- do 
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not seem to have much ill effect from the presence of feces in the bladder or . 
urine in the rectum. Perhaps these women have suffered so greatly that they 
complain little of petty annoyances. 




Occasionally vaginectomy may be applied to patients with extremely large 
fistulas. A patient ■with a Grade 1, Stage 2 carcinoma (extension to the upper 
vagina) was treated -^^dtli 7,000 r. of x-ray and 8,000 me. hr. of radium with 
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l)rompt regression bnt localized recnrrence in the cervix and vagina eighteen 
months later. In spite of the heavy irradiation and the ischemic appearance of 
the tissues, it was apparent that surgery offered her only chance for salvage. 
She was apprised of the danger of fistula formation and accepted it. Radical 
hysterectomy and salpingo-oophoreetomy with the removal of the upper third of 
the vagina was done. When examined seven days postop eratively preliminary 
to contemplated excision of the vagina from below, the upper half of the remain- 
ing two-thirds of the vagina was seen to be undergoing necrosis. Widespread 
slougliing occurred ten days later. Ninety days later the slough had completed 
and the ureteral orifices wmre seen on the posterior edge of the fistula. The re- 
maining third of the vagina was removed. The bladder capacity rapidly im- 
proved and the patient is symptom free and shows no evidence of disease eighteen 
months postoperatively. Althougli only 47 years of age, she and her husband 
have accepted the situation philosophically as the only alternative to an otherwise 
hopeless state (Fig. 4). 



One patient whose vesicorectovaginal fistula was treated by vaginectomy was found 
to have a complete urethral incontinence after the operation. She had stress incontinence 
previous to her cancer therapy and the worsening was partly due to the resulting genital 
atrophy and perhaps in part to the vaginectomy being carried too low so that the urethra 
■'ras pulled open thereby. She was treated by excision of the lower portion of the urethra 
an closure of the raw surfaces. A small sinus resulted which soon closed spontaneously, 
urine being voided per rectum (Fig. 6). 

all patients are so fortunate. Loss of the trigone along with cicatrization 
^atraction markedly alters the relationship of the ureteral orifices and angulates the 
^ er and this makes dilatation quite difficult and sometimes impossible. A patient with 
arge fistula of the entire trigone was treated successfully with vaginectomy and did well 
months when it was found that both of the ureteral orifices were again badly 
azotemia was present. The function of the right kidney was completely 
dil t marked hydronephrosis and h3’’drouTeter were present on the left. Attempted 
Kence stricture from above, i.e., through pelvic ureterotomy, failed of perma- 

0 and the patient spent her remaining days with a cutaneous ureterostomy. 
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Discussion 

DE. WAVEBLY B. PAYNE, Newport News, Va.— Dr. Williams has presented this 
subject in a most comprehensive manner, and I found many points of interest. I fully 
agree with the principles set forth, and would like to emphasize the importance of con- 
sidering all such cases as joint problems of the gynecologist and the urologist. The avoid- 
ance of tension on the suture line, both of the bladder and the vagina, is absolutely essen- 
tial to success. The idea of producing a temporary descensus in certain cases seems logi- 
cal, and I would like to ask if he has considered an external perineal band, such as a metal 
catheter holder, for attachment of the traction sutures. It is my impression that some 
extensive fistulas, especially those encroaching upon the ureters, can better be repaired 
by the intravesical approach from above. The crux of this problem is the individuali- 
zation of cases from the standpoint of etiology, location, and complicating conditions. 


Pascual, Garcia Eomeu Y Eivas: The Value and Interpretation of the Bh Pactor in 

Obstetrics in Cuba, Eev. cubana de obstet. y ginec. 9: 123-131, Dec., 1947, 

The authors classify the major blood groupings and Eh factor determinations in preg- 
nancy and in different racial mixtures. Among 475 patients of the white race they found 
220 (46.3 per cent) group 0; 199 (41.8 per cent) group A; 44 (9.0 per cent) group B; and 
12 cases (2.9 per cent) of group AB. Among 291 cases of mestizo women (hybrids of 
white and American Indian blood) were 135 cases (46.4 per cent) of group O cases; 105 
(36.0 per cent) group A cases; 44 (15.1 per cent) group B; and 7 cases (2.5 per cent) 
group AB. 

Among 307 women of the Negro race were 153 (49.8 per cent) group O blood; 72 
cases (23.4 per cent) group A; 68 cases (22.2 per cent) of group B; and 14 cases (4.6 per 
cent) of group AB. One hundred males of the yellow race showed 42 instances (42.0 per 
cent) of group O; 30 cases (30 per cent) group A; 26 cases (26 per cent) group B; and 2 
cases (2 per cent) of group AB. 

The Bh factor was determined in 1,184 cases distributed as follows by race: (1) 
white race with 424 cases (87 per cent) Bh positive and 63 cases (13 per cent) Eh nega- 
tive; (2) mestizos (hybrid white and American Indian) 266 (92 per cent) were Bh positive 
and only 8 per cent (23 cases) were Bh negative; (3) among 306 of the Negro race, 95 per 
cent (281) were Eh positive and 5 per cent (15 cases) were Eh negative; while (4) 100 per 
cent of the 102 Chinese were Eh positive. 

Because of these racial variations the authors stress the importance of Bh and major 
blood group determinations in obstetrical practice in Cuba. Clair E. Folsome. 



THE USE OF PYRIDOXINE AND SUPRARENAL CORTEX COMBINED 
IN THE TREATMENT OF THE NAUSEA AND VOmTING 

OF PREGNANCY- 

Ch ARLES W. Dorsey, M.D., Roanoice, Va. 


W ITH the exception of abortion, probably nothing which occurs in the first 
trimester of pregnancy causes more general discomfort to the patient, nor 
more worry and effort on the part of the obstetrician in his endeavor to correct 
it, than nausea and vomiting. We are all fully aware of the marked improve- 
ment which has been made in the treatment of this condition in the relatively 
recent years,, especiallj'- in the true pernicious vomiting, yet certainly, if the 
experience of others is similar to that of the writer, the control of the milder 
cases — ^from a mere uncomfortable morning nausea up to a moderate degree of 
vomiting — still leaves much to be desired. 

It is needless to go into a review of the many varied and some even bizarre 
treatments now in usage, which approach the problem from practically as many 
angles as there are measures employed, and with as many variations. Suffice 
it to say that nearly eveiything imaginable has been attempted, from therapy 
based on pure superstition at one end of the treatment scale up to those measures 
which have as nearly a true physiological background as is possible in any condi- 
tion where the exact etiological factor is still unlmown. As evidence of the 
multiplicity of drugs employed, it is of interest to note that the Physicians Desk 
Reference for 1949^ lists, under the heading of ‘'Nausea — Pregnane}'', ” some 
twenty-three preparations available through varied drug Iiouses, and its list of 
such houses and preparations is not complete. 

It is the purpose of this paper to present simply and briefiy the results 
obtained with the use of pyridoxine and suprarenal cortex combined in the 
treatment of sixty-two cases of nausea and/or vomiting of pregnancy, ivithout 
anj^ attempt -Rdiatever to establish a comparative evaluation with other methods. 

either is this looked upon as a panacea, wdiieh the author feels ivill probably 
never be reached until an approach can be made based on the Imowledge of the 
exact etiology, but merely as another weapon in our armamentarium, ivhieh 
seems to have some advantages over, and fewer disadvantages than, some of the 
other therapy now in vogue. 


, Refore outluiing the method of administration, it might be -worth while to 
letresh our memories briefly on the pharmacological properties and physiological 
actions of the drugs concerned. Vitamin Bg, or pyridoxine is, according to 
moclman and Gilman,- . . one of the components of the vitamin B complex 
_ lovm. to be essential in animal nutrition. Although a discrete vitamin Bg defi- 

annual meeting' of the South Atlantic Association of Obstetricians anti 
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eiency has not been described in man, evidence lias been olDtaincd from tbc treat- 
ment* of multiple deficiency states that some of tlie symptoms accompanymg the 
ingestion of inadequate diets may be tbe result of a deficiency. ... It is a 
pyridine derivative. . . . Tbere is evidence tbat tbe physiological function oi 
vitamin Bq is linked with tbe utilisation of unsaturated fatty acids. From a 
pharmacological point of view, pyridoxine is rather inert. . . . In man, mtra- 
muscular injections cause pain, but tbe oral or intravenous administration of 
100 to 200 mgm. is without untoward effect. ...” 

The same authorities, Goodman and Gilman,- say the following about the 
adrenal cortical hormones : 

‘'The chemistiy of the active principle of the adrenal cortex resembles that 
of the sex hoianones in several ways. Tliere are numerous chemically related 
compounds, possibly a score or more, obtainable from the cortical tissue, most 
of which possess some degree of physiological activity, just as there are chemi- 
cally related estrogens and androgens. There is a marked similarity in the 
chemical structure of the adrenal cortical and sex hormones, especially the 
androgens. Also, the esterification of adrenal cortical hormones increases their 
potency and duration of action. . . . The close relationship of the cortical hor- 
mones to testosterone is evident. ’ ’ 

The physiological activities of these hormones arc not listed per se, but the 
authors approach this subject from the angle of the effects of liypofunction or 
ablation of the gland, and slate three such effects; “ (1) A marked abnonnality 
in the metabolism of sodium, resulting in a negative balance of this ion, a fall 
in the total electrolyte content of the extracellular fluid and a resulting shift in 
the distrilDution of iDody fluids. (2) There is an aijiaipt increase in the concen- 
tration of potassium in the extracellular fluids associated with a decreased renal 
excretion of this ion. (3) Carbohydrate metabolism is seriously altered as is 
evidenced by a diminished concentration of glucose in the blood and a greatly 
reduced glycogen content of liver and muscle.” Tliey state that all these ill 
effects can be corrected by the injection of the hormones concerned. 

From these facts the rationale and phj^siological basis of the treatment can 
be established. If, as is stated above, the ingestion of inadequate diets may be 
the result of a vitamin B^, deficiency, then it seems logical to presume that, in 
the presence of vomiting, an oversupply of this same vitamin might reasonably 
be effective in changing the metabolic picture so that food could be taken and 
retained. In like manner, the addition of the adrenal cortical hormones may, 
as its greatest part in this particular condition, aid materially in correcting the 
upset carbohydrate metabolism by restoring the proper glucose concentration 
in the blood. It may also, from its close chemical similarity to the sex hormones, 
play some part in correcting any abnormal reaction which may have occurred 
in them. 

It should be mentioned that in addition to the exact therapy, such generally 
accepted supportive measures as bed I’est, mild sedation Avhen tolerated orally, 
repeated small feedings alternating liquids and solids, etc., were used in all 
cases. Nor were the injections used when the above measures produced the 
desired results. 

The treatment consisted of the inti'amuscular injection of 25 mg. of pj^ri- 
doxine combined with 0.5 c.c. of suprarenal cortex (Armour) or adrenal cortex 
extract (Upjohn). The patient was given two injections at an approximate 
twenty-four hour interval, regardless of the response to the first injection. 
Further injections were given as required, the patient being instructed to return 
at the first reappearance of nausea, and not to delay until vomiting occurred. 
If there was no improvement following the first two administrations, experience 
proved that further similar treatments were, in most cases, unsuccessful, and 
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in those cases hospitalization and the nse of intravenous glucose and saline gave 
prompt relief. This will l 3 e discussed further in the consideration of the cases 
listed as failures. 

It may be asked why a second dosage Avas given to those patients Avho showed 
favorable reaction to, and cessation of symptoms from the initial injection. 
One injection only Avas given at the time the treatment Avas first used, but in 
the great majoritj^ of those so treated, symptoms returned to some degree Avitliin 
three to five days. Because of this, the tAvo-treatment routine Avas adopted, and 
the results have since been much more favorable, shoAving a much higher per- 
centage of cures AAuth fewer total injections. 

As mentioned above, the series consisted of 62 patients ; 30 primiparas and 
32 multiparas. Of the primiparas, nine AAmre treated by the one-injection method. 
Of these, three obtained complete relief, five Avere cured folloAAung a second injec- 
tion, and one required a third treatment, fiAm days after the second had been 
given. 


The remaining 21 primiparas received the tAvo-injection method, Avith com- 
plete cure in eleven, and improvement in all the others, tAA’’o of AA’^liom had such 
slight morning nausea remaining that they felt it unnecessary to receive further 
treatment, one of whom aborted, three of Avliom had a third, and four a fourth 
injection iDcfore complete cessation of sjanptoms. Those aa^Iio received more than 
tAA'o treatments got the third three to fiAm days after the second, and in all cases 
Avlierc a fourth injection AAms given, it Avas fiAm days after the third. With a fcAv 
exceptions, the number of injections needed Avas' in direct ratio to the severity 
of the sjnnptoms AAlien the treatment Avas first started. 

Thus it Avill be seen that, in the primiparas, cure Avas obtained in aU cases 
save that of the one patient aaIio aborted, and she Avas greatly improved folloAving 
her second injection. It is likeAvise apparent that cure Avas accomplished by one 
m.-jection in one-third of the cases so treated, three of nine, and in roughly half 
of those given the tAvo-injection treatment, eleAmn of tAventy-one, Avitli only the 
nntial treatment. 

In the case of the multiparas, the picture Avas someAvhat, but not tremen- 
cloiisly different. There Avere tAvelve treated by the one-injection method Avith 
three cures; one required tAAm, three had three, three received four, one needed 
hve, and one had to liaAm ten injections to obtain complete relief. Of the 
remaining twenty cases treated by the tAvo-injection method, ten obtained 
complete relief AAdth the tAvo initial treatments, four required three, one received 
tour, on had five, and one needed nine injections before being cured. There 
were three failures. 

So it AAull be seen, as in the case of the primiparas, that the percentage of 
mu’es Avith one injection AAms loAver than Avith the initial tAvo-injection routine, 
there is a moderate Amriation betAveen the primiparas and multiparas cured by 
oue injection, 33 per cent in the former and 25 per cent in the latter, but the 
cures AVI th tAvo injections are almost exactly the same, elcAmn of tAventy-one, and 
on of tAA^enty. ^so, there AAms definite improAmment in all cases except tliosc 
isted as failures. In both the one- and tAA^o-iiijection series, there Aims one cure 

0 AAiiieii more than five injections Avere necessary. 

consider these Iavo patients Avho needed ten and nine treatments, 
speetively, before complete relief Avas obtained. The first AAms extremely nerv- 
nff ’ . treated for neiwous breakdoAi'ii approximately eighteen months 

1 lor to this pregnancy, and had been adAused not to attempt any more preg- 

AA'ould probably go crazy if she did become pregnant again. 

® other eventually Avas delivered by cesarean section because of premature 

of the placenta at about seven and one-half months’ gestation, and 

‘ operation a bicomuate utenis Avas found, Avith the pregnancy in the small 
coniu. ' X . 
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The failures were as follows : 

1. A gravida iii Vv'ho had an associated true ptyalism of pregnancy. 

2. A gravida ii whose first baby was ten years of age, and wlio, meanwhile, had two 
major abdominal operations, one being an oophorectomy because of cystic ovary, and wlio 
was treated for acute cholecystitis six months prior to her pregnancy. 

3. A gravida v who was an habitual abortcr and w'ho aborted spontaneously in her 
fourth month. 

These patients, as previously mentioned, all responded to glucose therapy, 
the first two eventually delivering normal babies at term. 

It would therefore seem that this method of treatment has been succe.ssful 
in all cases uncomplicated by cither systemic or other obstetric abnormalities, 
and, likewise, save in such eases, the cure has been obtained with a maximum of 
five administrations of the combined drugs. 

One tends to recall most vividly those things which are most' tragic or 
dramatic. Since the failures have been considered, may I briefly outline the 
case in which the most dramatic favorable result was oljtained. 

The patient was a primipara, aged 20 year.s, who was approximate!}' eight weehs 
pregnant when first seen. She had been vomiting severely for two weeks, had lost 14 
pounds, and was in such weakened condition that she had to be practically carried into 
the office. She was given the initial injection, and, because she lived at a distance of 
sixty miles, was advised to remain at a local hotel overnight, and to return the following 
day. She did not return, and it was presumed she had returned to her family physician 
at home. However, twelve days later she reappeared and was not recognized. She felt 
fine, had gained back twelve pounds of her previously lost weight, and had had complete 
relief of symptoms with in twelve hours after the injection was given. She had no later 
difficulties. 

The results of the one- and two-injection series are shown graphically in Tables I 
and II, respectively, and of the total series in Table m. 


Table I. One-Injection Method, 21 Cases 



PHIMIPARAS 

MULTIPARAS 

Cured, 1 injection 

3 

3 

Cured, 2 injections 

5 

1 

Cured, 3 injections 

1 

3 

Cured, 4 injections 

0 

3 

Cured, 5 injections 

0 

1 

Cured, more than 5 injections 

0 

1 

Failures 1 

0 


Total 

9 

1 12 


Table II. Two-Injection Method, 41 Cases 



PRIMIPARAS 

MULTIPARAS 

. Improved, took only 2 injections 

3 

0 

Cured, 2 injections 

11 

10 

Cured, 3 injections 

3 

4 

Cured, 4 injections 

4 

1 

Cured, 5 injections ^ 

0 

1 

Cured, more than 5 injections 

0 

1 

Failures 

0 

3 

Total 

21 

20 























PENICILLIN THERAPY IN THE OBSTETRICAL PATIENT 
A Study of Its Effect on the Bacterial Flora of the Postpartum Uterus 


JosKPiT A. Guilbeau, Jr., M.D., Isabelle G. Sci-iaub, A.B., and 
Mason C. Andre\v.s, M.D., Baltijiore, Md. 

(From Uic Dcpartmenis of Ohstcirics and of Bactcriolopy, Johns Hopkins University 

and Hospital) 

T he purpose of this paper is to present the results of an investigation of the 
effect of penicillin on the bacterial flora of the postpartum uterus. Harris 
and Brown^ showed that the gravid uterus is ordinarily sterile before the 6th 
hour of labor but is usually not sterile after that time: and various other in- 
vestigators have established the fact that the postpartum uterus almost always 
contains numerous bacteria.-’ ^ This study was undertaken in order to deter- 
mine what effect, if anj’-, penicillin administration may have on such bacteria; 
how morbidit}’’ and complications may be affected ; and what would be the possi- 
bility of complete sterilization of the uterine cavity bj’^ this means in the first 
few days post partum. 

Methods 

Cultures were ol3taincd from the uterine cavities of 86 postpartum patients, 
54 of whom received varying amounts of penicillin and 32 of whom were un- 
treated. The material was obtained by a new technique which has been described 
elsewhere,^ and which, we believe, greatly reduces contamination by organisms 
from the vagina and cervix. This was substantiated by the fact that a number 
of uterine cultures, not included in our series, which were taken with a Little 
tube® from patients receiving intramuscular penicillin, all showed bacterial con- 
taminants; while, in a similar group of patients on the same therajiy, culture 
material taken by the new technique was often sterile (Table III). Therefoi’e, 
we think that the organisms isolated in the control series of untreated patients 
represents the true bacterial flora of the postpartum uterus, and that the results 
of the cultures taken from patients receiving penicillin repi’esent a true picture 
of the effect of penicillin on such organisms in the postpartum uterus. 

The material collected from the uterine cavity was immediately inoculated 
into Brewer’s thiogbmollate medium® and sent to the laboratory. Here 0.1 c.c. 
of a 4 per cent sterile solution of clarase (final concentration 0.25 per cent) was 
added to the culture to neutralize any penicillin which might be present in the 
inoculum, and 2 c.c. of sterile ascitic fluid (final concentration 20 per cent) to 
enhance the growth of pleuropneumonia-like organisms. Methods followed for 
the isolation and identification of the various bacteria were those outlined in 
Sehaub and Foley’s ‘'Diagnostic Bacteriology,’’ third edition.'’ The penicillin 
sensitivity of all organisms isolated was determined by the paper disc technique 
described by Bondi and associates,® and the results are given in Table II. 

The organisms isolated from the uterine cultures were of the species gen- 
erally accepted as representing the normal flora of the postpartum uterus with 
but one exception. A review of the literature has shown that this is the first 
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per cent of those having nausea and vomiting had had dysmcnorrlica previously. In liis 
conclusion ho stated, "A review of the number of cases obtained in each group in com- 
parison with the number that would be expected on a chance basis alone leads one to the 
conclusion that there is some common factor between dysmenorrhea and nausea and vomit- 
ing of pregnancy that could very well be psychogenic, since there is no obvious common 
anatomic nor physiologic relationship known," 

Eor yeans, the Smiths have been working on the endocrinology of menstruation and 
ovulation. More recently they have found a high fetal salvage using stilbcstrol in preg- 
nant diabetics, and in the November, 19-lS, issue of the Amkiucax .TounNAn ok Obstktuic.s 
AND Gynecology, 0. "Watkins Smitli told of the use of diethylstilbestrol in the prevention and 
treatment of complications of pregnancy in G?>2 cases. Her cases were observed for 
threatened abortion, the complications of late pregnancy, and premature delivery. She 
concluded, "Considering the past obstetric histories of these patients, the course and out- 
come on stilbestrol gave good indication that the administration of this drug as a pre- 
ventive measure may be expected to i-cduce the incidence of those complications of later 
pregnancj'' associated with a premature deficiencj’ of the placental steroid hormones, 
estrogen and progesterone. ’ ’ 

My associate. Dr. Bertling, revised liis thinking on the psychic aspects of dysmenor- 
rhea and nausea and vomiting of pregnancy and we decided tliat if nausea and vomiting 
of pregnancy are a toxemia of earlj- x>regnancj' it might well be due to a deficiency of the 
placental steroid hormones, since in Tuost instances it "spontaneously” clears rip around 
the fourth or fifth month, the time the jdacenta is taking over almost the entire production 
of the steroids. Thus stilbestrol should be the treatment and we now have been using it 
since October, 1948, in nausea and vomiting. This deficiency of placental steroid hormones 
may probably be the exact etiology Dr. Dorsey says has not been found. In our stilbestrol 
series, we used no supportive measure, but stilbestrol alone. 

DE. C. J. COLLINS, Orlando, Fla. — ^I know of no other condition in which it is more 
difficult to evaluate the value of a specific treatment than in the nausea and vomiting of 
pregnancy. We are all aware of the tremendous ps 3 'chic effect of anj* treatment in this 
disorder and this factor is difficult to eliminate when we attempt to arrive at accurate 
and logical conclusions. I was supplied with pjTidoxene for experimental purposes when 
it was first introduced and tried it on a series of cases with no startling results. I con- 
cluded that it was of no more value than thiamine chloride and subsequently administered 
both of them in 50 mg. doses with, as I thought, better results. I also used adrenal cortex 
some 3 ’ears ago, giving it often in 1 c.c. doses before each meal. I was not impressed with 
its value and gave it up. Dr. Dorsej-'s results with their combined use has certainlj" been 
better than I ever obtained from either one alone. This suggests that there maj' be some 
synergistic action between them. He has offered a phj-siologic basis for their use and it 
appears that in this respect a better case can be made for adrenal cortex. "His doses have 
been small and it is a little difficult to understand how two administrations could correct 
a disturbed metabolic state sufficiently to cure the patient. However, his results have 
been so good, one-third of all cases cured with one injection and one-half with two injec- 
tions, with a total cure of 95 per cent, that his presentation cannot be brushed aside as 
just another treatment, but must be considered seriously as a scientific approach to a most 
troublesome condition. He has had three failures in sixty-two cases or about one in twenty. 
I doubt that many of us have ever found it necessary to hospitalize more patients than 
that for treatment no matter what his favorite routine may be. The main advantage of 
his treatment seems to be its prompt beneficial effect and that is what the patient wants, 
prompt relief. Until our understanding of the etiologj- of the nausea and vomiting of preg- 
nancy has increased to the point that we can develop a specific treatment, it is our duty 
to employ that one which offers the greatest promise of relief. 
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Table HI. Total Cases, 62 



PRIMIPARAS 

MULTIPARAS 

TOTAL 

Cured 

27 

29 

56 

Improved 

3 

0 

3 

Failures 

0 

3 

3 

Total 

30 

32 

62 


Summary 

1. A series of 62 cases of nausea and/or vomiting of pregnancy treated by 
tlie use of pyridoxine and suprarenal cortex combined is presented. 

2. The chemistry and physiology of the drugs are briefly reviewed. 

3. There were 56 complete cures, with such marked improvement in two 
and possibly three others that they may also be reasonably considered as cures, 
making a total of 58 or 59, with a percentage cure of 93.5 per cent or 95.1 per cent. 

4. In all cases uncomplicated by coexisting sj’^stemic disease or other com- 
plication of pregnancy, cure was obtained with not more than five injections. 

5. The most effective method of administration is apparently to give two 
mjeetions'at a twenty-four hour interval, these being supplemented by further 
treatment if and when symptoms reappear. 

Conclusion 

From the ease of administration, lack of discomfort to and beneficial effects 
obtained by the patient, it is felt that the injection of pyridoxine and suprarenal 
cortex combined is a worthy addition to the measures employed in the treatment 
of the nausea and/or vomiting of pregnanc 5 ^ 
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Discussion 

DB. JOHN B. DUNCAN, Atlanta, Ga. — think from my own experience that patients 
^ 0 really want their babies, in about 98 per cent of the cases, are most cooperative. I 
can recall only two cases in my practice where it was necessary to do an abortion on 
account of continued vomiting. These two cases were before vitamin B^ and adrenal 
ex were used, although both patients were admitted to the hospital and given Sodium 
small ^ iatravenous glucose, with a small daily enema, routine rest in bed, several 
One ^ mild sedative. In spite of all this I had to do a therapeutic abortion. 

o^^and^^^°^^ ^ ^i&ht add, had a large cystic ovary on the right side which I removed later 
an , subsequently, she became pregnant and I delivered a baby without any trouble. 

® Dr.- Dorsey has stated, if there is any pathology in the pelvis, it is much more 
other'^ control the vomiting. For the past several years, I have used vitamin Be every 
res If ^ great many cases, usually for five or six doses, and have had excellent 

is about 65 to 75 per cent of the cases, but I am very happy to know that there 

niuch available which increases the efiSciency and makes the early months so 

more pleasant for the patients who are suffering from this extreme nausea. 

lOAN DUBWELL, Greensboro, N. G. — In the October, 1948, issue of the Amee- 

relati Obstetrics and Gynecology, Dr. M. H. Bertling showed the very high cor- 

mn of nausea and vomiting of pregnancy with dysmenorrhea. Sixty-eight and one-half 
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Table I. Blood Loss in Cubic Centimetei’.s 


BLOOD LOSS 

IN e.c. 

NO. CASES 

PEP. CENT 

0.99 

572 

G8.0 

100-199 

205 

24.4 

200-299 

47 

5.0 

300 or more 

17 

2.0 

Total 

S41 

100,0 


I have no accurate records as to the amount of bleeding in cases before I 
adopted the use of caudal analgesia, but in common with all obseiwers I have 
been imprssed with the greatly decreased bleeding as compared with that when 
other methods of anesthesia were used. 

In all cases all blood was collected in the sterile placenta basin during the 
third stage. The patients were also observed carefully for one hour after the 
third stage and any additional bleeding estimated. I have been particularl.y 
impressed with the tone of the uterine muscle after the end of the third stage. 
Very few patients required any massage to maintain a firm hard fundus. 

It has been argued that, since placenta previa has been considered a contra- 
indication for the use of caudal or spinal analgesia, necessarily a group of cases 
with excessive bleeding are excluded from such a report as this. This is, perhaps, 
a just criticism. However, Thorp® used this method in twelve cases of marginal 
placenta previa with a blood loss of less than 125 e.c. in everj’- case. 

I have had several eases in which a marginal implantation of the placenta 
was not diagnosed until after caudal analgesia had been administered and 
labor was in progress. In none of these was there excessive bleeding. It is 
reasonable to suppose that there may have been other cases of low or marginal 
implantation in which the true condition was not recognized. In common vith 
other observers I have noticed that the uterine tone is increased to the point 
that Pituitrin should not he used at the end of the second stage. I had previ- 
ously used 1 e.c. of Pitoein or Pituitrin but soon noted that with caudal there 
is a danger of a trapped placenta with this routine. As a result, the procedure 
has been changed to omit any oxytocic until after the end of the third stage. 
It is immediately apparent, after seeing only a few cases, that uterine tone is 
better and the bleeding markedly less than most of us have been accustomed to 
seeing. 

What of pain relief? This is the primary reason for using caudal analgesia. 
Here again my figures rather closely approximate those of others. The results 
were classed as good, fair, and failure. In the first group there was complete 
relief of pain. In the second group the greater portion of pain was abolished 
but the patient had variable amount of pain such as slight pain in either groin 
or moderate pain at the peak of contraction. In those classed as failures there 
was little or no relief of pain. As shoivn in Table II, 759, or 90.2 per cent of 
cases, had complete relief, 59, or 7 per cent, were classed as fair, and there were 
23 failures, 2.8 per cent of all eases. 


Table II. Belief op Pain in Continuous Caudal Anesthetic 



NO. CASES 

PER CENT 

Complete relief 

759 

90.2 

Partial relief 

59 

7.0 

Failures 

23 

2.8 


It should also be noted that my experience more or less parallels that of 
Ellis and Sheffrey.® During the first 100 cases the failures were more common. 














CONTINUOUS CAUDAL ANALGESIA IN OBSTETRICS" 

Experience in 841 Oases in Private Practice 

Albert J. Kelley, M.D., Savannah, Ga. 

T his report is somewhat unique in that it covers a rather large series of cases, 
in all of which one man acted as both anesthetist and obstetrician. From 
Februaiy, 1944, to Octol3er, 1948, there were 841 vaginal deliveries under con- 
tinuous caudal analgesia in the author’s private practice. Savannah has no hos- 
pital connected with a medical school and there are no well-organized resident 
and intern staffs. Outside anesthetists are not alwaj^s available when needed 
and under these conditions the obstetrician must relj" on himself for a satisfac- 
tory method of pain relief. Many of the members of this society practice under 
similar conditions and hence this re])ort should be of interest. 

In the past few years there has been a notable increase in the use of various 
methods to control pain in childbirth. Less and less do we hear that women are 
“supposed to feel their pains,” that 'Hhe pains of childbirth are .soon forgotten,” 
or that “suffering in childbirth increases a mother’s love for her child.” 

Also during the past few years there has been a decided decrease in the 
niaternal death rate. Due to improved methods, better education of the patient 
and physician, and due to improved measures of combating infection, the most 
notable decrease has been in deaths from eclampsia and from infection. Conse- 
quently recent reports have shown that bleeding has become relatively more 
important as a cause of maternal deaths. 


Parker and Allison® in a report read before this society last year have shown 
mat in Greenville, S. C., hemorrhage accounted for .six out of tJiirty-six deatJis 
m 6,413 deliveries from 1938 to 1942. From 1943 to 1947, hemorrhage accounted 
tor eight out of twenty-seven deaths in 13,676 deliveries. 

Several reports ^* * have indicated that bleeding is definitely less in 
cases where some form of nerve block is used as the anesthetic agent. This is 
ogieal beeause any properly administered nerve block does not interfere in 
with normal uterine contractions. Any sedative or general anes- 
tietm must, lioAvever slightly, decrease the tone of the utei-ine muscle and the 
orce of the eontractions. 

S4l vaginal deliveries conducted under continuous caudal analgesia tliere 
'as an average blood loss of 109.5 c.c. This compares A’ery closely with the 
of Faux and MitehelP in 1,000 cases and with the study of twenly- 
II. 4 - I’^potlis’ experience at Philadelphia Lying-In Ho.spital as repoi-ted by 
•nisticians Collins, Phillips, and OliveiA 

inn I .shows that 68 ]3er cent of the 2 )atients had a blood loss of less thou 

spv* only 17, or 2 per ceiit, had blood lo.ss of over 300 c.c. In this 

f“ore Avas no patieiit with a blood lo.ss of inore than 500 c.c. and only 2 
^-cs reached this figure. This distribution is comparable to the figures of 
anx ;ind Mitchell and, as their i-eview of the litei-ature showed, is far less 
most other published sei-ies. 

annual meeting oC the .South Atlantic Association of Obstctrician.s- and 
• AVilliam.sburg, Va., Feb. 10 to 32, IfUO. 
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In a report last year" I cited two cases oi! shock produced by caudal in 
cesarean sections. In these cases the difficulty was undoubtedly due 1o loo 
rapid and too forceful injection of the drug. 

The present rei^ort includes only cases of vaginal delivery. In this scries 
there have been no cases of shock, no serious drop in blood pressure, and no 
serious sequelae. Tl\ere have been three cases of a mild infection at the site of 
injection. None of Ihese were serious but in one patient, a diiibetic. there was 
a rather widespread low-grade cellulilis, which did not clear completely for 
two months. 

Some mention should l)c made also of saddle-])lock or controlled-lcvcl siiinal 
anesthesia. Although I have not included them in this rej)ort I have used this 
technique a good many times, ])articularly in the past year. 

The results with this method arc very comparable to those witli caudal 
analgesia. There is good pain relief, bleeding is decreased, and the patient is 
in good condition afterward. Also, as in caudal, it is very striking to 2 iole tlie 
lack of narcotization of the babies. 

Technically, saddle-block analgesia is easier to give. Ilesscltine^ states that 
at Chicago Lying-in Hospital tliey prefer it to caudal because all medical students 
Iniow how to do a spinal tap ; thei-efore, as interns and residents, they require 
less teaching to give a spinal anesthetic than is the case Avith caudal. 

One must, however, remember that Avith saddle-block tlie entire dose must 
be estimated in advance. It varies A\'ith the height and Avcight of the patient. 
In continuous caudal the dose is giA'en fi-actionally and is •therefore easier to 
estimate accurately. 

Duration of saddle-block anesthesia varies from one to three hours. I per- 
sonally do not like the idea of repeated .spinal punctures during a labor. This 
AAmuld seem denitely to increase the hazard of infection but those more experi- 
enced than I report no difficulty. Saddle-block anesthesia gives effective pain 
relief in tAvo to three minutes Avhercas in caudal from ten to tAventy minutes 
are required to establish complete relief. 

I have, therefore, recently used saddle-block in those cases Avhere pains are 
frequent and tumultuous and Avhere it is apparent that labor Avill be completed 
within sixty to ninety minutes. _ Also, I find saddle-block anesthesia iiwaluablc 
in cases AAdiere the sacral hiatus is not iialpable or Avhei’e caudal is failing to give 
complete relief of pain. 

Aside from these factors I find little to choose betAveen the tAvo methods, 
I AAmuld like to add one Avord of caution. Do not be fooled by the apparently 
easier technique of saddle-block. There is many a patient Avho has been prodded 
in the back for fifteen to tAA^enty minutes in an attempt to find spinal fluid and 
in Avhom the insertion of a needle into the sacrum Avoukl be simplicity itself. 

Conclusions 

1. Eight hundred forty-one cases of A'aginal deliveiy under continuous 
caudal analgesia have been eminently sati.sfactory with administration of an- 
algesia and delivery done l)y one person. 

2. In confirmation of reports by other autliors, l)leeding is found to he 
minimized, aA’^eraging 109.5 c.c. per patient. 

3. Pain Avas completely relicA’^ed in 90.2 pei- cent and partially relicA'^ed in 
7 per cent of cases. 

4. Forceps Avere used in 87.6 per cent of primiparas and 44.2 per cent of 
multiparas. 

5. A brief comparison is made betAveen caudal and .saddle-l)loek analge.sia. 
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With increasing experience in the method, the results have improved. This is 
partly due to better teelmical sldll in properly placing the needle, better selection 
of cases, eliminating those cases where it is impossible properly to palpate the 
sacral hiatus. Also vuth experience one is enabled to judge better the hj^sterical 
or psychologically unstable individuals. These patients, even though relieved 
of pain,- fin'd many other complaints such as nausea. They complain bitterly of 
numbness of the legs and are totally uncooperative. They are doubtless better 
off if they are asleep during delivery. Several such individuals had to be classed 
as only fair in judging results in this series. 

Having pointed out that in continuous caudal we have a method higlily 
successful in the relief of the pain of labor. and one which definitely is accom- 
panied by less bleeding, it is only fair to note some of the dangers and dis- 
advantages. 

Technically, caudal is perhaps more difficult than other forms of anesthesia. 
It is a technique, however, that can easily be learned by any obstetrician in a 
comparatively short time. Therefore the objection of technical difficulty is only 
a relative one. 

The patient must he watched in a someAvhat different manner than other 
patients. Because the method is not in vddespread use the average student 
nurse is not trained to watch these patients. The average supervisor of the 
delivery room has not been trained and hence is distrustful of the method. But 
it is relatively easy to train any competent obstetrical nurse to care properly for 
these patients. 

It has been argued that caudal analgesia necessitates the more frequent use 
of forceps. I list this as a disadvantage because most of us were taught the 
traditional abhorrence of forceps. However, more and more obstetricians in 
recent years have advocated episiotomy and forceps on all primiparas as soon 
as the head reaches the perineum. I personally believe that one or two hours 
of second stage pains accompanied by tremendous voluntary exertion by the 
mother is prone to produce maternal exhaustion, excessive perineal damage, and 
increased frequency of cranial injuries. 

Table HI shows the type of delivery of 848 infants delivered to 841 mothers 
m this series. Forceps were used in 87.6 per cent of primiparas and 44.1 per 
cent of multiparas. 


Table III. Type of Delivery in 848 Births to 841 Mothers 


type op delivery 

PRIMIPARAS 1 

MULTIPARAS 

NO. 

PER CENT 

NO. 

PER CENT 

Spontaneous cephalic 

44 

9.8 

212 

52.6 

P’orcens 

389 

87.6 

178 

44.2 

Spontaneous breech 

1 

0.2 

11 

2.7 

•tJreech extraction 

11* 

2.4 

2 


Total 

445 

100.0 

403 



‘Forceps were used on the aftercomingr head in only one case. 


It is of interest that in twenty-five breech deliveries, it was necessary in 
t forceps on the aftercoming head. This attests to the fact 

nat vnth the perineum well anesthetized and relaxed, delivery of the aftercom- 
relatively rapid and easy. 

Much criticism has. been levelled at caudal analgesia because of its potential 
angers. Some of the criticism has been just and some unjust. Caudal does 
hazards just as does any method of anesthesia or analgesia. It is not 
th + scope of this paper to dwell on this aspect. I will, however, state 

at most of the untoward results in caudal analgesia have occurred as a result 
^.Ignoring the proper safeguards and precautions as originally set forth by 
















CONTINUOUS SPINAL ANESTHESIA IN THE TREATMENT OF 
SEVERE PRE-ECLAMPSIA AND ECLAMPSIA- 

A Preliminary Report of a Study of 24 Cases 

P. J. McElrath, M.D., I-L TI. Ware, Jr., M.D., W. C. WIN^^ 

AND E. C. SCHELIN, M.D., RICHMOND, Va. 

(From The Medical College of Virginia Hospitals) 


P RIOR to 1947 the treatment of patients -with severe toxemias of pregnancy 
in The Medical College of Virginia Hospitals had remained about the same 
for fifteen years. This treatment was outlined in the Souihern Medical Journal 
in 1937^ by one of the authors and again liy the same author in the Virginia 
Medical Monthly in 1939.^ 

During the year 1947 in The Medical College of Virginia Hospitals several 
cases of severe pre-eelampsia and eclampsia were treated with regional nerve 
block anesthesia. In 1943, Hingson and Edwards^ reported the use of caudal 
anesthesia in the management of twelve patients with severe toxemia of preg- 
nancy. These authors dcscrihed the following obseiwations ; 


1. There was a slow progressive blood pressure fall, frequently amounting 
to 100 mm.- of mercury within one hour. Associated with this reduction in 
vascular tension there was a warming, blushing, and drying of the lower 
extremities similar to that following bilateral lumliar sjTnpathectomj’-. 

2. There was an increase in the urinaiy output with a reduction in the con- 
centration of the urine. We explain this phenomenon by the suggestion that 
the sympathetic nerve supply to the kidneys was blocked, vdth the corresponding 
.maximum dilatation of the glomerulus and afferent arterioles. 

3. Convulsions were controlled without resort to other fonns of sedation. 

4. The mental cloudiness of these patients cleared remarkably, they became 
more cooperative and three of them were able to take fluids and small servings 
of food. 

5. There was no appreciable change in the heart rate of the fetus, and all 
of them were delivered without mortality or unusual postpartum morbidity. 

At the Medical College of Virginia Hospitals difficulty has been experienced 
with the use of caudal anesthesia. With the patient in an imconscious state it 
was difficult to determine the proper time for injections of maintenance doses 
of the anesthetic agent. Once the level di’opped too low, it was almost impossible 
to re-establish the required level of anesthesia. After a duration of twelve to 
fifteen hours the required level of anesthesia could not be maintained. Since 
most of our cases required anesthesia over a longer period of time, we changed 
to continuous spinal anesthesia. 


♦Read at the annual meetingr of the South Atlantic Association of Obstetricians and 
Gynecologists. Williamsburg. Va.. Feb. 10 to 12, 1949. 
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Discussion 

DR. W. C. WINN, Richmond, Va. — ^At the Medical College of Virginia Hospital, 
caudal analgesia has been used with very gratifying results in patients with toxemia, 
cardiac disease, and in other cases where it was preferable to avoid inhalation anesthesia. 

To administer caudal anesthesia safely and successfully, it should be used only in well- 
equipped hospitals, and administered by specially trained and competent individuals. The 
careful selection of patients for its use is extremely important. 

When there is a definite indication or need for its use, it is most helpful and a valu- 
able addition to our armamentaiuum. The obstetrician who has a large practice or heavy 
teaching responsibilities, however, is not able to remain with the patient constantl}’’ dur- 
ing labor. Emplojdng a physician anesthetist for the average uncomplicated labor and 
delivery would be an additional financial burden for the patient. For these reasons, in 
ray opinion, its use in the average normal labor and delivery is not very practical. 


Fried, Paul H.: The Two Hour Pregnancy Test, Based on Rat Ovary Hyperemia, West. 

J. Surg., page 552, Oct., 1948. 

Hj'percmia of the rat ovary occurs shortly after the animal is injected with chorionic 
gonadotropin. The reaction may occur within 10 minutes and is maximum at six hours. This 
lends itself to a quick, inexpensive test for pregnancy, the accuracy of which may be better 
than 95 per cent. The two-hour rat test was performed on 516 urine specimens and the 
leaction compared to that of the Friedman test performed on the same specimens. Thera 
"ere sixteen errors in pregnant and nonpregnant cases for an accuracy of 96.8 per cent. In 
200 cases of normal intrauterine pregnancies there were eleven errors for an accuracy of 
94.5 per cent. In 100 cases of disturbed pregnancies such as ectopic pregnancy, threatened, 
•ind incomplete abortions, where a rapid and accurate test for pregnancy is of the greatest 
importance, the two-hour test gave a percentage accuracy comparable to the Friedman test. 
The percentage of error in both ivas sufficiently high to make dubious the clinical value of 
either. The greatest incidence of error in the two-hour rat test as compared vdth the Fried- 
uian test is the false negatives. 

The technique is described in some detail and is relatively simple. The chief difficulty is 
found in the comparison of the color changes secondary to hyperemia with the standard 
color charts. Absence of a sharp, positive endpoint makes necessary considerable experience 
"ith the test before accuracy of interpretation is obtained. William Bickers. 
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Table IV shows the incidence in reference to parity. 


Table I.V. Incidence in Eefeuence to Pakity 


PARITY 

NO. OP CASES 

PER CENT 


Primiparas 

19 



Multiparas 

5 



Total 

24 


B 


Table V shows the average, high, and low blood pressures at the time of 
admission to the hospital. The table clearly indicates the sevei’ity of both the 
pre-eclampsia and eclampsia. 


Table V. Blood Pressuue at the 'J’ime of Admission 



HIGH 

LOAV 

AA'ERAGE 

Pre-eclampsia 

210/140 

175/95 

• 181/llG 

Eclampsia 

250/130 

135/80 

175/lOG 


Table VI shows the incidence in reference to the convulsive seizures that 
occurred prior to admi.ssion to the hospital and also those that occurred after 
admission but before treatment with spinal anesthesia was started. 


Table VI. Convulsive Seizures 


CONVULSIONS 
NO. OF CASES PRIOR TO ADM. 

CONVULSIONS 

AFTER ADM. 

PRIOR TO SPINAL 

AVERAGE NUMBER 
CONVULSIONS 

PER PATIENT 

12 78 

24 

8.5 

Table VII shoAvs the incidence of patients as related to antepartum, intra- 
partum, and postpartum groups. 

Table VII. 

Type op Eclampsia 


ANTEPARTUM INTRAPARTUM POSTPARTUM NO. BABIES 

Eclampsia 8 

2 2 

11 


Two of the patients with eclampsia Avere admitted to the hospital after 
delivery. Ten patients in this group were delivered in the hospital. One of 
these had tAvins. 

Treatment 

As soon as possible after admission the patient Avitli a severe toxemia of 
pregnancy is placed in a quiet, darkened room. If she has scA’-ere pre-eclampsia 
or eclampsia (AA^hieh AA^as true of all of the patients reported in this paper), a 
continuous spinal anesthesia is started immediately. 

An initial dose of 0.5 c.c. of 1.5 per cent Metj'^caine solution (7.5 rag.) is 
then injected. The blood pressure is recorded after five minutes and again 
after ten minutes. After the initial recordings the blood pressure should be 
obtained every fifteen minutes. Subsequent injections are given at fifteen- or 
thirty-minute inteiwals. As a rule, 0.5 c.c. at fifteen-minute intei’A'^als is all 
that is required. We never give more than 1 c.c. unless the patient is ready 
for delivery. The blood pressure readings Avill indicate the necessity for the 
frequency and the amount of solution required. The smallest amount that aaoII 
produce the desired effect is the proper dose to use. 

A venipuncture is done and blood draAvn for the folloAving determinations : 
a. blood sugar, b. nonprotein nitrogen, c. iiric acid, d. carbon dioxide combining 
poAver; e. total and fractional proteins, f. type, Rh and cross matching of blood. 
The ATnipuncture needle is then strapped in place. 
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Continuous spinal anesthesia had several advantages. After it had been 
started it could be continued for days, if necessary. Only small amounts of 
anesthetic agent CMetycaine 1.5 pen* cent) were needed to produce the desired 
effect. 

Early in 1948 we decided to alter the plan of treatment of pre-eclampsia 
and eclampsia. Because of the excellent results obtained with conti nuous sp inal 
anesthesia, the method now in use was selected. Twenty-four patients have been 
treated with continuous spinal anesthesia since this technique has been adopted. 
Twelve of these patients had severe pre-eclampsia and twelve had eclampsia 
mth convulsions. 

Material 

The Medical College of Virginia Hospitals serve a large rural area and it 
is natural to expect a high percentage of abnormal cases. Prior to admission to 
the hospital most of these patients had either no prenatal care or inadequate 
care. All of the patients “were admitted to the v.mrd seiwice. 

The use of continuous spinal anesthesia was wdthheld only when there was 
a definite contraindication to its use. 

Table I shows the racial incidence. This corresponds with the racial dis- 
tribution in ward admissions. 


Table I. Incidence in Reference to Race 


race 

NO. OP cases 

PEECENTAGE 

White 

4 

16.67 

Negro 

20 

83.33 

Total 

24 

100.00 


_ Table II shows the age incidence. As expected, a large percentage of the 
patients were less than 20 years of age. Only one patient was over 30 years. 


Table II. Incidence in Reference to Age 



AGE IN YEARS 

NO. OP cases 


14 to 15 

5 


15 to 20 

9 


20 to 25 

7 


25 to 30 

2 


30 to 35 

1 


Total 

24 • 


Table III shows the incidence in reference to prenatal care. Most of the 
patients had been seen by a doctor before they were admitted to the hospital, 
out they had not reported regularly either to their physician or to a prenatal 


Table III. 

Incidence in Reference to Prenatal 

Care 

CARE 

NO. op. cases 

PER cent 

Inadequate 

21 

87.5 

— ___ None 

3 

12.5 

■ Total 

24 

100.0 
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report of the isolation of pleuropneuinonia-like organisms from material from 
the uterine cavity. Methods used for the isolation and identification of the.se 
organisms will be reported elsewhere.'’ Their significance in the postpartum 
uterus is not definitely known, but the clinical course of the patients from whom 
they were isolated suggests that, at least in these cases, they were nonpathogenie. 
The role of pleuropneumonia-like organisms in genitourinary diseases has re- 
cently been reviewed by Dienes and a.ssoeiates.^” They report their occurrence 
in 26tyer cent of cervical and vaginal cultures, and conclude “the relatively 
high incidence of this organism in the female genital tract suggests that it is 
part of the normal bacterial flora in this location.” Similar findings have been 
reported by other investigators.”’ In view of the frequent occurrence of 
pleuropneumonia-like organisms in the normal vagina and cervix, the isolation 
of these organisms from the postpartum uterus is not surprising. 

Presentation of Material 

As a control series, cultures were obtained from 32 postpartum patients 
who received no antibiotic. Of tliese, 27 had spontaneous deliveries and 5 were 
delivered by low forceps and had episiotomies (Table 7). These cases were not 
studied consecutively, but tlie cultures were obtained in the same period as those 
in the penicillin-treated series. That is, each time a group of patients on peni- 
cillin Avere cultured, a control culture was taken on an untreated patient. 

Patients in the control series were selected on the basis of a normal tem- 
perature up until the time the culture Avas taken, since avc purposely limited the 
inA’Cstigation to the study of the bacterial flora of the normal postpartum uterus 
and the effect of penicillin on such flora. Cultures in the control series AA^ere 
obtained 36 to 72 hours after delivery. 

The findings in this control gi’oup are shoAvn in Table I. With the exception 
of tAA'o eases in Avhich the cultures AA'ere sterile, the remaining 30 eases shoAA’ed 
Amrious bacteria, predominantly anaerobic streptococci (81.3 per cent) and 
Bactcroides (50 per cent). Table III. The penicillin sensitivity of these organ- 
isms Avas determined and results recorded in Table II. This reveals that the 
jAi'edominating organisms, anaerobic streptococcic and Bacteroides, are highly 
sen.sitive to penicillin, A\diile the oi'ganisms occurring less commonly are either 
resistant or moderately sensitive. 


Tabi.r I. Bacteria Isolated Fkoai Uterine Cultures of Control Series of 32 Patients 
AViio Eeceived No Penicillin, and Eefresenting the Normal Flora 
OF the Po.sti’Artuai Uterus 


bacteria 

NO. OF 

CASE.S 

NO. OF STRAINS 
ISOLATED 

Anaerobic ganiina streptococci 

OQ 

30 

Anaerobic beta .streptococci 

7 

7 

Microaeropliilic gainnia streptococci 

2 

3 

jricroacrophilic beta streptococci 

2 

2 

Aerobic alpha streptococci 

2 

2 

Aeroliic ganuna streptococci 

1 

1 

Streptococcus fccalis 

1 

1 

Staphylococcus alhus 

2 

2 

Gafhya anacrohia 

3 

3 

Bactcroides 

10 

19 

Escherichin coli 

o 

O 

Acrohacter arroyencs 

1 

1 

Aerobic diphthcroidcs 

1 

1 

Anaerobic diphtlicroidc.‘! 

2 


Lactobacilli 

*1 

1 

Pleuropneumonia-like organisms 

Sterile 

I 

*> 

I 


Volume 58 , CONTINUOUS SPINAL ANESTHESIA FOR ECLAMPSIA 1087 

Number 6 

Intravenous fluids are then started through the needle already in place. 
The following solutions are given : a. 400 c.e. of 10 per cent dextrose solution 
in distilled water, b. 80 c.c. of sodium lactate solution, c. 1.2 mg. of digitoxin. 

The intravenous fluids are allowed to run in slowly. A similar volume of 
dextrose is given every four hours until tlie iDatient can take the necessary 
amount by moutli. If a patient has anuria or a very limited urinaiy output, 
the volume of intravenous fluids is limited to 250 c.c. of 10 per cent glucose 
solution every four hours. If, after the initial blood chemistiy is reported, the 
carbon dioxide combining power is below normal, additional sodium lactate is 
added to the subsequent dextrose injections. The patient should receive a main- 
tenance dose of digitoxin (0.2 mg.) daily. 

As soon as the blood pressure is eontrolled, the perineum is prepared for 
examination. A pelvic examination is done to evaluate the pelvis and to ascer- 
tain the condition of tlie cervix. At this time a Foley catheter is put in the 
bladder and it is drained every hour and the urinary output is recorded. 

Special attention is given to the level of the anesthesia. It is not difficult 
to determine the level in a conscious patient. This is accomplished by testing 
the area of skin anesthesia. However, in the case of an unconscious eclamptic 
it is often quite difficult. In these patients the excursion of the intercostal 
muscles is observed closely. If there is anj’- question about the level of anesthesia 
being too high further injections of Metycaine are discontinued until wm are 
certain of the existing level. 

Should tlie situation demand, the air passages are freed of mucus and nasal 
oxj^gen administered. 

soon as the patient becomes conscious and can cooperate, she is given 
-00 c.c. of sweetened fruit juice or water every hour. 

. ^yi^6n the patient is ready for delivery, additional anesthesia is needed, 
fhis is obtained by placing the patient in a sitting position and by injecting 2 
^e. of Metycaine slowly. Tffiis sitting position is maintained for thirty minutes, 
the level of anesthesia is then checked and, as a rule, it is adequate for delivery. 


^ Results, Maternal 

1. Mortality , — 

Twenty-four eases were managed by the treatment outlined. There were 
no maternal deaths in this series. 


2. Control of Blood, Pressure . — 

*^^6 Iflood pressure was immediately lowered. As was to be expected, it 
lose padually toward its former level but was quicldy relowered by subsequent 
mjections of Metycaine. After several hours, larger doses of Metycaine are 
’equned to produce the desired effect. At this point, when possible, it wa.s 
ouna to be best to discontinue injections for one hour. 'When the injections 
me resumed the desired effect was again produced. Table VIII shows the 
ylood pressure obtained at the time of admission and after the spinal 
‘ estiiesia had been started. It also indicates the time and amount of drug 
quired to control the eases in our series. 


3. Control of Convulsive Seizures .' — 

convulsive seizures were controlled. In our series of twelve eases of 
gtg foTir seizures were encormtered after the treatment had been 

A . One of these occurred five minutes after the initial injection was given. 

Table VI, the twelve patients with eclampsia had a total of one 
was convulsions prior to spinal therapy. Control of the convulsions 

level lowering of the blood pressure to a near-nonnal 
' 1^0 the removal of stimuli incident to the pains of labor. 
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Table v ttt . Blood Pressure on Admission and Average After Spinal Anesthesia; 
Duration of Spinal Anesthesia and Amount op Metycaine Required 


case 

1 blood pressure I 

DURATION OF SPINAL 
(HOURS) 

METYCAINE 
IN MO. 

ON AD- 
MISSION 

AVERAGE 
WITH 1 

SPINAL 

PRIOR TO 
DELIVERY 

AFTER 1 

DELIVERY 

TOTAL 

Pre-eclampsia.— 

- 






S. P. 

170/100 

140/ 90 

66 

3 

69 

750 

D.W. 

210/140 

150/100 

9 

G.5 

15.5 

525 

E.H. 

170/120 

130/ 90 

29 

28 

57 

420 

B. J. 

210/110 

140/ 90 

55 

26 

81 

1,200 

M. G. 

175/ 95 

140/ 80 

8.5 

23 

31.5 

375 

J.H. 

lGO/105 

150/ 90 

2.25 

17.75 

20 

450 

A. M. 

200/135 

150/100 

34 

42 

76 

2,310 

H.P. 

165/130 

130/ 90 

24 

0 

24.5 

210 

L.R. 

165/105 

140/ 90 

11 

2.5 

13.5 

300 

I. S. 

170/110 

140/ 90 

8 

28 

36 

405 

J. C. 

190/130 

120/ 80 

5 

2 

7 

150 

C.R. 

190/120 

160/100 

124 

15 

139 

1,470 

Average 

181/116 

141/ 91 

31.3 

16.1 

47.4 

713 





(Total 

8,565) 

Eclampsia . — 







S.P. 

190/120 

140/ 90 

3 

9 

12 

255 

.T. W. 

170/120 

140/100 

24.5 

0 

24.5 

900 

E.M. 

135/ 80 

110/ 80 

28 

17 

45 

750 

D. B.* 

165/120 

120/ 80 

0 

28 

28 

255 

^1. M. 

170/ 90 

140/100 

45 

14 

59 

1,305 

S.W. 

170/120 

140/ 90 

15.5 

30 

45.5 

1,695 

A. 0. 

150/120 

120/ 90 

12 

13 

25 

375 

G. C. 

170/120 

140/ 90 

60 

24 

84 

2,250 

E. J. 

148/114 

140/ 90 

52 

0 

52 

1,125 

M. D. 

250/130 

150/100 

62 

42 

104 

1,465 

M. R. 

200/100 

150/ 90 

86 

1.5 

87.5 

1,965 

B. J.* 

180/100 

160/100 

0 

52 

52 

1,010 

Average 

175/106 

136/ 91 

32.33 

19.2 

51.5 

1,112 





(Total 

13,3.50) 


•Po.stpartum admissions. 


4. Improvement of Urinary Output . — 

The urinary ontput was restored to a normal level. Hingson and Edwards 
attribute this to the removal of sympathetic influences thereby giving a maximum 
of glomerulus and afferent arterioles. It required approximately twenty-four 
hours to restore the output to nomal proportions. Frequently, the output 
exceeded 4,000 c.c. for twenty-four hours and in one case it exceeded 9,000 c.c. 
during a similar period of time. 

Six of the patients had an oliguria. Five of these were restored to normal 
within twelve hours; the sixth was restored in twenty-four hours. 

5. Pulmonary Edema . — 

This complication did not occur. Its absence was attributed to two things. 
As previously stated, these patients were all digitalized at the time they received 
their initial intravenous fluids. We are convinced that this procedure is very 
important in handling this type of patient, since nearly all of these patients 
have some degree of heart failure. The spinal apesthesia creates a “bloodless 
phlebotomy. ” _ This lessens the load on a heart that is greatly overtaxed, by 
pooling blood in splanchnics and lower extremities. 

6. Lal)or and Deliveries . — 

The presence of the continuous spinal anesthesia gave us an ideal analgesia 
during labor. It was because of the absence of pain, usually associated with 
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labor, that we were able to keep these patients quiet, comfortable, and removed 
from stimuli which frequently initiate convulsions. The anesthesia did not 
seem to either retard labor in progress or prevent induction of labor when it 
viras indicated. 

The deliveries were completed under the spinal anesthesia. The compara- 
tively weak solution used provided only a segmental anesthesia and it was 
ncessary to obtain additional anesthesia, as described in our technique. The 
anesthesia was entirely satisfactory for both vaginal and abdominal deliveries. 

Table IX shows the incidence of types of delivery and fetal result. There 
were two multiple pregnancies (twins) in our series. As two patients were 
post partum at the time of admission, their babies are not included in the table. 
The indications for cesarean section are given and incidence of stillbirths is 
explained. 


Table IX. Incidence op Types of Delivery and Petal Eesult 


TYPE OP delivery 

NO. DEL. 

fetal eesult 

Spont. vaginal delivery 

6 

6 live births 

Forceps delivery 

9 

9 live births 

Breech extraction 

2 

2 stillbirths 

Version and extraction 

1 

1 stillbirth 

Cesarean section 

5 

5 live births 

Hysterotomy 

1 

1 stillbirth 


24 

20 live births; 4 stillbirths 


IXA. Indications for cesarean section were: 

a. Fibroids obstructing birtb canal 1 

b. Interruption after control of the toxemia 2 

c. Primary uterine inertia 1 

d. Premature separation of placenta 1 

5 

IXB. Indication for hysterotomy was: 

a. Interruption of pregnancy of 24 weeks complicated by eclampsia 1 


IXC. Stillbirths: 

a. Macerated twins, weighing 7 pounds, 3 ounces and 7 pounds, 7 
ounces, were delivered in the case of B. M. There were no fetal 

. heart tones present at the time of admission 2 

b. In the case of M. G. the baby was alive just prior to delivery as • 
evidenced by the presence of fetal heart tones. The baby was 
delivered by breech extraction and was stillborn. Weight, 7 

pounds, 1 ounce 1 

c. Hysterotomy was performed in the case of M. D. for the interrup- 

tion of a pregnancy of 24 weeks ’ duration. This produced a still- 
born fetus weighing 610 grams 1 

IXD. Neonatal Deaths: ^ 

a. A living baby which weighed 7 pounds, 11 ounces was delivered 

fo A. G. with low forceps. The condition of the baby at the time 
of delivery was thought to be only fair. After four and one-half 
hours the temperature rose to 105° P. All attempts to lower the 
temperature failed and the baby died twelve hours after delivery 1 

1 

7- Additional Sedation . — 

Before the effect of the spinal anesthesia can be properly evaluated, the 
9aaitional sedation that was used in conjunction with it must be considered. 

^Est also consider the amount and the frequency of each drug required 
lor additional sedation. Small doses of Nembutal were used to combat any 
oxie effect of the Metyeaine. 
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Before delivery the twenty-four patients were under continuous spinal 
anesthesia for a total of seven hundred sixty-three houis. During that period 
of time the twenty-four patients received a total of thirty-tlircc doses of Nem- 
butal, grains 11 / 2 .' or an average of iy 2 grains every 22.8 hours. In addition, 
the twenty-four patients received thirty-five liypodermie in.iections of Dilaudid, 
each injekion %2 grain. Dilaudid was administered when the patient became 
restless. It was "given on an average of once every twent y-one and one-half 
hours to each patient. 

After delivery we do not hesitate to use Dilaudid freely if the urinary 
output is normal.' We usually give it every four hours during the first po.st- 
partum day. During the next twenty-four hours, it is given every six hours 
and discontinued altogether on the tliird postpartum day. 

8. Complications . — 

There were no complications incident to the use of spinal anesthesia. We 
think that this is particularly significant, since it will seldom be necessaiy to 
continue treatment for a longer period of time than was used in some of our cases. 

One of our patients, an eclamptic, had a severe postpartum hemorrhage. 
The bleeding was controlled by packing the uterine cavity with gauze. She 
received a total of 2,000 e.e. of blood. There was no delay in obtaining whole 
blood as the patients were all Rh and group typed at the time of admission to 
the hospital. 

Three patients had an elevation of temperature above normal during the 
puerperium. This was attributed to endometritis. All cases cleared up promptly 
and the patients were discharged in ten, twelve, and fourteen days, respectively. 

One patient with eclampsia, u]9on whom a cesarean Avas performed, had a 
disruption of her operative wound. This required a prolonged hospital stay. 
She was discharged on her riventy-seventh hospital day. 

There were rivo patients Avith postpartum eclampsia. One of these patients 
developed a postpartum psychosis on her sixth hospital day. She became so 
violent that it Avas necessary to commit her to an institution. 


Results, Fetal 

Petal anoxia caused Ijy heaA^y sedation Avith opiates and barbiturates Avas 
not encountered. These drags Avere used sparingly and discontinued altogether 
Avhen delivery was expected Avithin six hours. 

The babies Avere spared the long periods of anoxia brought about bj" con- 
vulsive seizures of the mother. This Avas borne out by the relatively good 
condition of most of the babies at the time of delivery. 

The incidence 0^ stillbirths and neonatal deaths Avith the i^roper corrections 
appears in Table X. The reasons for correction haAm already been giA’'en in 
Table IX. 


Table X. Incidence of Stillbirths and Neonatal Deaths 



NO. 

PERCENTAGE 

Stillbirths 

4 

16.66 

Corrected. 

1 

4.16 

Neonatal death 

1 

4.16 

Total fetal mortality 

2 

8.32 


Summary and Conclusions 

A report of twenty-four’ eases of severe pre-eclampsia and eclampsia has 
been presented. Twelve of the patients had convulsive seizures. 
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1. Maternal mortality in severe pre-eciainpsia and eclampsia can be lowered 
by Ihe use of continuous spinal anesthesia. There were no deaths in twenty-four 
eases of severe toxemia reported in this paper. 

2. Fetal mortality can also he lowered by this plan of treatment. The 
corieeted fetal mortality was 8.32 per cent, and the gross fetal mortality was 
16.66 per cent. 

3. Convulsive seizures were adequate^ controlled. Only four convulsions 
occurred after treatment Avith continuous spinal anesthesia Avas started. 

4. The patients are easier to handle because they are conscious and are 
able to cooperate. 

5. Continuous spinal anesthesia is an aid in restoring a normal urinary 
output. 

6. Adequate anesthesia for l3oth vaginal and abdominal deliveries AA^as 
obtained. 

7. No complications incident to the use of spinal anesthesia Avere encoun- 
tered in this series of tAventy-f our patients. 

8. Our series of eases is still small but Ave think it definitely indicates that 
spinal anesthesia should be further iiwestigated in the treatment of pre- 
eclampsia and eclampsia. 

References 


1. Ware, H. H., Jr., aud Noblin, F. E.: South. M. J. 30: 53, 1937. 

2. Ware, H. H., Jr.: A'^irginia M. yionthlA' 66: 456, 1939. 

3. Hingson, R. A., and Edwards, W. B.: J. A. M. A. 123: 538, 1943. 

816 West Frakkun Street 

Discussion 


dr. WM. DTJBWOOD SUGGS, Richmond, A^'a. — ^In so far as I am aware, this report 
on the treatment of severe eclampsism represents pioneer work in this field. However, as 
mentioned, Hingson and Edwards in 1943 utilized the same general principles and accom- 
plished much the same results employing continuous caudal anesthesia. 

Theoretically, any relatively safe procedure which will reduce and maintain blood 
pressure at a lowered level, diminish external stimulation, increase urinary output, and 
improve circulatory stability vathout any depressing or other untoward effect upon the 
fetus until it can be delivered, would be ideal. Continuous spinal anesthesia, as employed 
m the twenty-four cases reported, or caudal anesthesia, seems to meet these requisites to a 
e-ige degree. In addition, spinal anesthesia provides a most satisfactory anesthesia for deliv- 
ery Anthout danger of anoxia to the mother or fetus, provided the blood pressure is not permit- 
ted to drop too low. I am in agreement with the authors that continuous spinal would be 
safer and more practical than caudal anesthesia in the liands of most of us. 

Lumbar puncture per se will reduce blood pressure in 50 per cent of pre-eclamptic 
patients according to AVieloch. He found increased intraspinal pressure, 
^ ich he attributed to cerebral edema, and removed 50 c.c. of fluid. This Avas followed 
> diuresis in 38 per cent of cases, 

• .^5 Lundy and others have demonstrated experimentally that the fall in blood pressure 
m uo to the blocking of the sjonpathetic nerve supply to the A'essels below the anesthesia 
CAel. This vascular relaxation undoubtedly promotes diuresis and drains blood into the 
Visceral vessels where it remains available to the general circulation instead of being lost 
as in phlebotomy. 

. -^Rhough the excellent results from both the maternal and fetal standpoint in this 
senes can probably be attributed to a large degree to skillful use of continuous spinal 
anesthesia, the conjunctive measures employed are also important. I am inclined to feel 
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that the volume of intravenous fluids employed (2,400 c.c.) is excessive and would restrict 
the intake by 50 to 60 per cent in the presence of edema. Tlie value of rapid digitalization 
was suggested by Dr. M. Pierce Rucker in January, 1931, and in subsequent reports and is 
widely used in Richmond and elsewhere. It probably reduces the incidence of circulatory 
collapse and pulmonary edema and thus secondarily improves urine output. 


Vara, Paavo: Studies on the Elderly Primipara, Acta obst. gyncc. Scandinav., vol. 26, 
supplement 2, 1946. 

Vara reviews the obstetrical histories of all elderly primiparas delivered at the Women's 
Clinic of Helsinki in the 15-year period from 1927 to 1941, inclusive. In this group he included 
women aged 30 or more who were delivered of progeny weighing 600 Gm. or more. In 
this period there Avas a total of 41,634 deliveries and among these were 19,216 primiparas. 
Primipara cases in the ages of 30 to 34 years numbered 2,592; 35 to 39 years, 778 cases; and 
40 years old or more, 197 cases — or a total of 3,567 elderly primiparas as classified by age 
groupings only. In 1927 the elderly primiparas appeared as about ten per cent of those 
bearing their first children, AA’hile in 1941 the elderly primipara was found as 25 per cent 
of the total primipara group of that year. 

The author has a wealth of valuable and detailed data in his 133-page monograph. 
Only that thought most pertinent to American readers can be included in abstract form. 
Breech presentation Avas found in an incidence of 3.38 per cent. Contracted pelves, 6.42 per 
cent, Avas a similar figure to the younger group of primiparas. The operative incidence of 
full-term deliveries in cases with normal pelves Avas 22.4 per cent (forceps 12.5 per cent; 
section 4.2 per cent; other methods 5.7 per cent). 

The incidence of postpartum infection Avas no greater in the elderly primiparous group, 
15.3 per cent. Primary inertia was found in 6.8 per cent and secondary inertia in 18.2 per 
cent, an incidence nearly double that of the younger primipara group. 

Hemorrhages were no more frequent in the older cases although soft-part ruptures AA’ere 
increased, first degree, 43.4 per cent; second degree, 14.2 per cent; and third degree tears, 0.7 
per cent. 

Maternal mortality Avas 0.12 per cent in spontaneous delivery group ; 4.1 per cent in the 
operative group. The latter group shoAA'cd 4.9 per cent after section and 0.7 per cent after 
forceps delivery. These figures were “probably” higher than in younger group. 

The average weight of the babies was 3.561 Gm. The sex ratio of boys to girls in all 
the group of elderly primiparas Avas 107.05 to 100 Avliile in women AAuth first babies after 40 
years of age the sex ratio of boys to girls Avas 136.6 to 100. Asphyxia was found in 7.36 
per cent of deliveries. Fetal mortality was greater, 3.07 per 100. Prematurity was found 
in 8.52 per cent of deliveries. 

The author divides his elderly primiparas into tAvo interesting constitutional groups, (1) 
fully normal, and (2) presenile group. He then breaks these doAAm. into constitutional types 
and arrives at a new approach (probability calculus) to statistical analysis in this aspect, e.g., 
he found shorter and stouter women were more frequent in the operative group. This same 
type also had a later menarche, 15.4 years, as compared to younger primiparas. 

Vara found artificial rupture of membranes done twice as frequently in the elderly 
group. He concludes that in addition to age factors or other complications in elderly primip- 
aras the obstetrician must examine and manage carefully the constitutional characteristics of 
this group. He states the older primipara must absolutely be hospitalized. Twenty-five tables 
are contained in this valuable study. Clair E. Folsome. 



PROLONGED LABOR- 

W. Z. Bradford, M.D., John H. E. Woltz, M.D., and 
Wallace B. Bradford, M.D., Charlotte, N. C. 

(From the Bradford Clinic) 

P ROLONGED labor is a progressively serious obstetrical problem fraught 
with maternal hardship, suffering, and potential injury. Most obstetrical 
texts list this entity as one of the more important predisposing causes of post- 
partum hemorrhage and puerperal infection, while numerous articles have been 
written concerning the conduct of such labor and the many factors that may 
contribute to a prolongation of the process of parturition. The actual delivery 
following a prolonged labor frequently calls for the best in obstetrical judgment 
and technique, both as to timing of intervention and choice of operation, for 
among the latter are often encountered the most formidable surgical procedures 
in the field of obstetrics. 

This presentation constitutes an analysis and critical evaluation of eighty- 
five cases of prolonged labor occurring in 2,634 consecutive deliveries of white 
patients in a private obstetrical practice. Three and one-third per cent of these 
patients were in labor over thirty hours and 0.85 per cent over fifty hours. 

The inability to establish wnth accuracy the time at which labor was initiated 
influences materially the reported incidence of this problem. We have attempted 
to eliminate in .this series all cases of uterine irritability, no matter how painful, 
prior to the onset of regular or productive contractions and hence have estab- 
lished a more rigid standard of duration of labor than might be necessary. Also, 
a reasonably militant policy has been adopted toward the problems of both 
primary uterine inertia and cephalopelvic disproportion, with abdominal delivery 
usually being elected in such cases followdng trial labor of less than fifteen hours 
in the absence of engagement. The surgical approach to the dystocia patient 
earlier in labor has served to reduce the incidence of patients in labor over thirty 
hours in this series. The consistency of medical supervision in the hands of the 
authors is a contrast to larger types of clinic practice where varying attitudes 
toward the problem of dystocia might be adopted on different services or where 
even on the same service a prolonged labor problem might be handled by chang- 
ing shifts of physicians. 

Table I. Age Group 

Under 20 years 10 12% 

20 to 29 years 41 53% 

30 to 39 years 31 35% 

— 40 years 0_ 

at the annual meeting of the South Atlantic Association of Obstetricians and 
-^Jnecologists. Williamsburg. Va., Feb. 10 to 12, 1949. 
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There is no striking relationship between age and prolongation of labor in 
these patients. The incidence is well divided between patients in all ages of 
the reproductive period of life with the exception that no patient, over 39 y(>ars 
of age was permitted to remaiii in laboi' over thirty hours. 


Tabi.k TI. Method of Deeivery 



PRIMIPARAS 

MULTIPARAS 

TOTAL 

Spontaneous 

3 

5 

8 

Low forceps 

18 

7 

25 

Midforceps 

36 

4 

40 

Breech extraction 

2 

0 

2 

Cesarean 

9 

0 

9 

Fetal nautilation 

(24 weeks’ gestation) 

0 

1 

1 

Total 

68 

17 

85 


There were 68 primiparas and 17 inulliparas in this series. Ninety -five per 
cent of the primiparas eventually required an operative delivery, u-sually a 
procedure of serious difficulty, requiring evaluation and decision as to the method 
of greate.st safety and in.sti'umentation of the least ti-auma. ^Vhile the hi.story 
of successful vaginal delivery did not insure the physiological jn'ogrcss of all 
subsequent labors, ncvertlieless delivery was eventually aceompli.shed either 
spontaneously or by low forceps in twelve of the seventeen multiparas. 


Tabi.e III. IMajor Surgical Interference 



PRIMIPARAS (68) 

MULT1PAR.\S (17) 

Midforceps 

567c 

247c 

Breech extraction 

3% 

0 

Cesarean 

13% 

0 

Fetal mutilation 

0 

6%. 

Total 

72% 

30% 


The third table reveals an amazingly high incidence of major operative 
interference following prolongation of labor. In 72 per cent of the primiparas 
delivery necessitated either section, difficult midforceps or breech extraction. 
The one destructive operation was upon a nonviable fetus following 120 hours 
of labor in a multipara. It is obvioiis from a study of Tables II and III that the 
prolongation of labor, particularly in primiparas, did not solve the problem of 
delivery but in a high percentage of cases the passage of time jiresenled the 
accoucheur with a sui'gical entity of major degree. 

Table IV. Contributing CAn.sE.s of Proi,ongep Labor 


Ccplialopelvic disproportion 40 (49%) 

Occiput posterior 50 ( 62 %) 

Primary inertia 21 (2G%) 

Breech presentation 4 (4.7%) 

Surgical induction 42 (14%) 


Outstanding among the factors that might be regai'ded as leading to a 
prolongation of labor are disproportion and uterine inertia. The former was 
noted in nearly 50 iier cent of the vertex presentations but obviously was not 
regarded as severe early in labor. An occiput posterior position, or transverse 
arrest, occurred in 50 of the 81 vertex presentations, or 62 per cent. 

This emphasizes the high incidence of disturbance of normal fetal-pelvic 
relationship and mechanics ot parturition when labor is j^rolonged. However, 
early descent of the vertex in midpelyis and the frequent use of x-rays usually 
gave a favorable prognosis as to ultimate delivery per vaginaro. Convei’sely, 
failure of engagement usually led to recognition of more severe degrees of dis- 
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proportion, and section before labor became seriously prolonged. In tliis con- 
nection the nse of x-ray pelvimetry lias been of very limited value in prognosis. 
However, the correlation of radiologic studj'’ of tbe pelvis with clinical evaluation 
of ceplialopelvic relationship, the type of labor, condition of the cervix, and other 
individual factors that are involved in everj’’ case of disproportion has been the 
usual method of obstetric deduction in this-series. 

Primary uterine inertia was noted in 21 cases (26 per cent). This type of 
desultory labor was treated by various methods including fractional Pituitrin, 
artificial rupture of the membranes, intravenous ealcimn, sedation, and general 
supportive measures. It is our impression that when pathological forces of this 
type have been in evidence for over thirty hours an establishment of frequent, 
regular, and productive contractions is unusual. Those patients who respond 
more satisfactorilj” to accepted methods of treatment of uterine inertia are usu- 
ally delivered under thirty hours. The longer the labor the less responsive the 
uterus becomes to all etforts to develop the physiologic process of parturition. 

The incidence of breech presentation in this series is not significant. Un- 
doubtedly the recognition of pelvic contraction, pathological cervical dilatation, 
or uterine inertia when associated -with a breech presentation should usually lead 
to delivery by section before thirty hqurs of labor. The four cases in this group 
all occurred in prirntyaras, two being delivered by section and two by extraction. 

As a contributing cause to the prolongation of labor, surgical induction has 
probably not been adequately considered. Twelve patients (14 per cent) had 
such induction by artificial rupture of membranes, eight for toxemia and four 
for elective reasons. While it is granted that this complication may be reduced 
to a' minimum by clinical evaluation of the potential labor and desisting from 
mduction in the presence of an unfavorable cervix, or oligohydramnios, or ab- 
normalities of presentation, nevertheless, the fact that eight cases of surgical in- 
duction for pregnancy toxemia -were in labor for over thirty hours (not including 
me latent period following rupture of membranes) should be thought provoking, 
file unpredictable labor that may follow surgical induction has led to a more 
generous employment of abdominal section, especially in fulminating pre- 
eclampsia that does not improve promptly under medical therapy. 


Table V. Duration op Labor and Morbidity 



hours 

CASES (85) 

MORBID (15%) 


30- 39 

42 

5 (12%) 


40- 49 

21 

3 (14%) 

— — _ 

50-120 

22 

5 (23%) 


There were no severe cases of puerperal infection in the series although 20 
patients wmre febrile during labor and 13, or 15 per cent, had puerperal mor- 
oidity (100.4° U. in any tivo twmnty-four-hour periods following delivery). Pro- 
Piiylactic penicillin and sulfonamide were given to a portion of these patients as 
ui recent years.it has become our policy to administer these drugs to parturients 
'Dth prolonged rupture of the membranes or prolongation of labor. The inci- 
enee of morbidity is somewhat increased as labor becomes more prolonged, 
itliough the relation of this obseiwation must be correlated with the increased 
operative problem that also develops as seen in the next table. 


Table VI. Duration op Labor and Major Operative Delwery 



NO. OP CASES 

illDFORCEPS OR CESiVREAN 

HOURS 

(85) 

(60%) 


42 

20 (48%) 

SflB 

21 

11 (53%) 


22 

19 (85%) 


f 
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The difficulties and dangers of delivery were directly proportionate to the 
duration of labor. Of 22 patients in labor over fifty liours, 19, or 85 per cent, 
had eomplicated and difficult operative deliveries, i.c., midforceps, destructive 
operation on fetus, or cesarean. Among 12 patients in labor over sixty hours 
(the maximum being 120 hours of labor in two instances)^ there were 10 exceed- 
ingly difficult operative terminations, including two sections. _ Comparing this 
with an incidence of 60 per cent in the entire group of 85 patients an incidence 
of 48 per cent in those laboring between thirty and thirty-nine hours, the strik- 
ing increase of major operative surgery for eventual delivery as labor becomes 
more and more prolonged is apparent. 

Table VII. Duration of Dabor and Incomplete Cervical Dilatation 


HOURS 

NO. OP CASES 

INCOMPLETE DILATATION 

OF CERVIX 

30- 49 

63 

9 

(14%) 

50-60 

10 

4 

(40%) 

60-120 

12 

9 

(75%) 

Total 

85 

22 

(26%) 


The cervix failed to dilate completely in 22 patients, over one-fourth of the 
total number. Eight of these were eventually delivered by cesarean section and 
fourteen per vaginam. It is a significant fact that the incidence of failure to 
dilate increases directly with the duration of labor. After fifty hours 60 per cent 
failed ever to accomplish cervical dilatation and of those in labor over sixty hours 
75 per cent were eventually delivered undilated. In such cases '‘more labor” will 
seldom accomplish dilatation. In this series of cases the problems of delivery 
were very rarely solved or made simpler by permitting labor to continue over 
fifty hours. 


Table VIII. Infant Mortality 



Term deliveries 79 

Prematures 6 

Sets of twins 3 



Total infants 

88 


Stillbirths 

2 


Neonatal deaths 

2 


Corrected infant mortality 

1 (1.1%) 


One stillbirth occurred in the course of a destructive operation on a six 
months ’ fetus following 120 hours of labor. The second was a full-term child, 
lost during a difficult forceps extraction. This case was regarded as an error in 
judgment in failing to section late in labor. One neonatal death occurred from 
prematurity at 6 months and the second was a h^'^drocephalic that survived 
several hours following craniotomy. 

There were 84 infants discharged from the hospital living and apparently 
well. The corrected infant mortality of only one in 85 cases of prolonged labor 
(1.19 per cent), in spite of the attendant complications of delivery as previously 
tabulated, was most surprising. Secondary to unusually good fortune numerous 
factors have contributed to this result including prenatal care, support during 
labor, selective analgesia and anesthesia, choice of operative delivery, and con- 
stant obstetrical supervision by the attending physician. 

Table IX. Maternal Complications 

■ ~ Maternal deaths " ” 6 

Postpartum hemorrhage 0 

Morbidity 13 (15%) 

The incidence of postpartum hemorrhage and puerperal infection has gener- 
ally been accepted as high following prolongation of labor. Such was not our 
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TABIiK II. PeKICIBM.V SEK.SITlVlTy* OK BACTEniA ISOLATED PeOM UTERIXE CULTURES 


HIOIILY SEXSITIVK. 

M ODERATELA’’ SEXSITIVE 

RESISTAXT 

TO PEXICILhlXt 1 

TO KEXICILLlXt 

TO PENICILLIX^ 


Anaerobic {ramnia streptococci Staphylococcus allnis Strcjyiococcns fccalis 

Anaerobic beta streptococci Aerobic (lii)lithcroides Escherichia coli 

Microacropliilic gamma streptococci Anaerobic diphtlieroicles Acrohacicr acrogencs 
Microaeropliilic beta streptococci Pleuropneumonia-like organisms 

Aerobic alpha streptococci 
Aerobic gamma streptococci 
Gafflcya anaerohia 
Eacfcroidcs 

‘Determined by the paper disc metliod of Bondi. A., Spauldinp, B. H., Smith, D. B., and 
Dietz, C. D., Am. .T. M. Sc. 213: 221-22."), 1017. 

t20 to 40 mm. zone of penicillin inliihition ; .scn.sitivn to less tlian 0.3 unit per ml. 
tlO to 20 mm. zone of peniciilin inhibition; sensitive to 0.1 to 0.1 units per ml. 

§No zone of inhibition around penicillin disc. 


Table III. Summary ok tue Ixuidexce ok Predomixatixo Oroaxism.s ix the Postpartum 
TJteuus ox Patiexts With axd ‘Without PEXiriLiax 



I UXTREATED PATIEXTS 

1 ' IX COXTROL SERIES 

[ PEXICILLIX- 

1 TREATED SERIES 


1 CASES 1 : 

PERCEXT 

1 CASES 

1 PER CEXT 

Total cases 

32 

100.0 

54 

100.0 

Sterile cultures aerobically and anaerobically 
(absolutely*) 

2 

6.2 

32 

59.4 

Anaerobic .streptococci of some tvpo found 

26 

81.3 

S 

14.8 

Bactcroides (anaerobic gram-negatiA’c bacilli) 

16 

50.0 

2 

3.7 


*If cultures showinp pleuropneumonia-like organisms are considered _as equivalent to 
being sterile, the percentage of sterile cultures in the control series remains C.2 per cent, 
■while the percentage of sterile cultures in the penicillin series becomes 7.}.1 l>er cent. 


Uterine culture.s were olitained from 54 patients wlio received penicillin 
therapy. The patients in this .series were selected by chance, since the patients 
were placed on penicillin as soon as they reached the delivery floor. One-half 
of the series consisted of Negro women, the other of white women. Of the 54 
eases, 34 delivered spontaneoirsly (Table VII). There were thirteen jiatients 
who were delivered by elective low forceps and five by indicated low forceps, 
for such reasons as prolonged second stage, breech deliveries, toxemia, twins, 
and contracted outlets. Two patients were delivered by low cervical cesarean 
section. Eighteen episiotomics were performed in all. In this series, there were 
two cases of prolonged ruptured membranes ovei- 24 hours, two of prolonged 
second stage, five cases of second degree tear, one of third degree tear, one opera- 
tive induction of labor, one postpartum Pomeroy tubal ligation and one case of 
uterine inertia. 

The amount of penicillin given the ])atients in this seines was intentionally 
varied, in order to determine the smalle.st dosage effective in sterilizing the 
uterine cavit.y. As shown in Table IV, the largest amount was 400,000 units 
daily of aqueous penicillin given intramuscularly in divided doses of 50,000 
units every three hours until the time the culture was taken. The smallest 
amount was a single intramuscular in,iection of 200,000 units of penicillin which 
the patient received on being admitted to the delivery floor. There ■\yere six 
miscellaneous cases Avhicli received varying dosages wliich did not fit into the 
regular groups, as shown in Table IV. 

The period elapsing between the time of delivery and the time the cultures 
were taken was also deliberately varied, in order to determine how long the 
uterine caAuty would lemain sterile. The ma.iority of cultures Avere taken 
betAveen 36 and 72 houi'S after delNery, as shoAvn in Table V. 
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occasionally under nitrous-oxide-etlier anesthesia. Neither caudal nor spinal 
anesthesia was administered to any patients following prolongation of lahoi*. 

By far the most common surgical problem encountered was that of trans- 
verse arrest of the occiput. The Barton forceps has proved to be a most accept- 
able instrument for delivery in this condition. Usually a biparietal application 
can .be obtained by which further descent and rotation may be accomplished 
without dangerous trauma. This forceps is frequently removed following rota- 
tion and Piper axis traction forceps applied with which lieavier traction can be 
exerted. 

In the more severe disproportion problems with much moulding and possible 
impaction of the vertex in the transverse position delivery may be accomplished 
more readily with the Kielland forceps. No cases of failed forceps occurred in 
this series of 85 deliveries, but there were a number of cases of error in judgment 
that might better have been subjected to extraperitoneal section, without persist- 
ent although usualljr successful efforts to accomplish delivery per vaginam. 

Summary 

1. In an analysis of 2,634 consecutive deliveries of white patients from a pri- 
vate obstetrical practice it was found that labor was unduly prolonged in 85 
eases, persisting longer, than thirty hours in 3.3 per cent and more than fifty 
hours in 0.84 per cent of the patients. 

2. Midforceps, breech extraction, or cesarean section was necessary for 
delivery in 72 per cent of primiparas and 30 per cent of niultiparas follo^ving 
such prolongation of labor. 

3. After fifty hours of labor progress occurred with diminishing frequency, 
midforceps, destructive operation, or section being necessary in 85 per cent, and 
undilated cervices persisting in 60 per cent of such cases. 

4. No case of postpartum hemorrhage or serious puerperal infection oc- 
curred. 

5. In this series of 85 cases of prolonged labor only one viable, normal baby 
was lost (1.1 per cent), and there was no maternal mortality. 

6. The low incidence of postpartum complications and the satisfactory 
infant and maternal results herein presented indicate that prolonged labor can 
usually be managed successfully. However, after fifty hours of labor interfer- 
ence should seldom be further delayed and extraperitoneal cesarean section 
should be more liberally employed. 
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experience. There were no cases of postpartum hemorrhage. One patient with 
a tmn pregnancy had a delayed hemorrhage at home two weeks following deliv- 
ery and one patient had moderately severe bleeding from soft tissue injnry sus- 
tained during a difficult forceps extraction. 

In this connection the prophylactic intravenous administration of ergo- 
uovine as the vertex is delivered has been most effective in reducing hemorrhage 
in the third stage of labor. Prompt placental separation usually follows and 
excellent postpartum uterine contraction without bleeding is thereby maintained. 
In those cases where the placenta fails to' separate promptly or becomes trapped 
in the cervix, manual removal is immediately accomplished. In the series of 85 
cases no perineal repair was commenced prior to complete delivery of the pla- 
centa and no patient required intrauterine packing post partum. 

The incidence of morbidity which has previously been discussed in its rela- 
tion to duration of labor and operative delivery is not strikingly high, 15 per 
cent. Vaginal examinations were necessary during labor in nearly two-thirds of 
the cases. No routine intravaginal instillations were employed. 

Cesarean Section 

There were nine cesarean sections in the 85 deliveries, an incidence of 10.6 
per cent. Seven were delivered by the transperitoneal route and two were 
extraperitoneal. All were in primiparas, two with breech presentations, and 
there were no serious postoperative complications in the group. One neo- 
natal death occurred in the hydrocephalic reported, which case was referred 
irom a near-by city following prolonged labor. 

Abdominal delivery was probably not employed as liberally as might have 
been indicated in view of the additional safety of the extraperitoneal operation 
loilowing prolongation of labor. There are several cases here reported as 
delivered by clifficult midforeeps that would have been better handled by 
cesarean section and Avould be so handled today in the light of broader experi- 
ence and more familiarity with the extraperitoneal operation. 

Discussion 

The conduct of pregnancy, labor, and delivery becomes of the utmost im- 
portance when the process of parturition becomes prolonged. These private pa- 
tients were for the most part in excellent condition at the onset of labor, having 
received and cooperated with an intensive prenatal care program. In addition 
to physical preparation for labor, the psychic and emotional attitude was usually 
good, fear complexes were at a minimum and confidence in the medical attendant 
was usually present. The value of this status in a patient with dystocia and 
prolongation of labor cannot be overemphasized. 

The conduct of these labors was along accepted patterns of support and 
prophylaxis. Fluids in abundance by mouth and vein, together with adequate 
intervals of rest were supplied. In this connection morphine, either alone or 
0 owing small dosage of barbitui'ates, was administered to 61 of the 85 patients, 
emerol was used in only nine of these patients. It is our impression that the 
action of Demerol limits its usefulness in prolonged labor and that 
_ e restlessness and general physical depression folio-wing large and repeated 
OSes of barbiturates preclude their continued use after labor becomes prolonged, 
ccordingly morphine, in adequate and repeated dosage, supplemented fre- 
quently vdth scopolamine, has continued to be the analgesic of choice in pro- 

ged labor. Delivery has generally been accomplished under cyclopropane but 
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During the first half of the cycle, while the human utei-us is under the influ- 
ence of estrogen alone, the uterine contractions are of low amplitude, occur at a 
rate of two or three per minute and are relatively hypertonic. This pattern of 
motility is an intrinsic biological phenomenon related to the pituitaiy-ovarian 
cycle.^’ 2 

Estrogen-Progesterone Effects . — Following bilateral oophorectomy the 
uterus loses its intrinsic motility and becomes passive whieh indicates the essential 
role played by the ovarian steroids in uterine muscle physiology,^ The pattern 
of uterine motility can be restored by the cyclic administration of estrogen and 
progesterone in doses simulating their endogenous production by the normal 
ovary (Fig, 1). 


AFTER ESTROGEN - PROGESTERONE TREATMENT ctmi-tl tsT«iiw»L 02 «c on*i. 

PflOOtSTtBONC JO HC SC 

riMC, minutcs 


Fi&. 1. — Castrate woman. Uterus is noncontractile. After estrogen-progesterone treatment the 
normal type of postovulatory human uterine contractions were induced. 


In the patient with an intact uterus and noimally functioning ovaries, the 
administration of estrogens does not alter the pattern of contractility during the 
first half of the cycle. However, if the estrogen be administered in sufficiently 
large doses, 5.0 mg. of stilbestrol daily throughout the cycle, owilation will be 
inhibited, no corpus luteum will be formed, and tlie estrogen type of contractions 
persists. The estrogen contractions can be altered by the administration of pro- 
gesterone in sufficiently large doses, 20.0 mg. daily for at least five days. It must 
be remembered that estrogen and progesterone are neither stimulating nor in- 
hibitory to the myometrium in the sense that we usually construe these terms. 
There is a definite time interval during which the hormones must be adminis- 
tered (three to five days) in order to produce demonsti’able effects; apparentlj’’ 
a basic metabolic change is induced in the muscle fiber by hormone treatment. 

Pitressin and Pitocin.^’ — The nongravid human uterus reacts to the 

posterior pituitary principles in a very interesting and apparently paradoxical 
manner. During the first half of the cycle while the human uterus is under 
estrogen influence of the maturing follicle, the uteims is refractive to both 
Pitressin and Pitocin (Pig. 2). Tliis passivity changes when the uterus comes 
under the influence of progesterone and estrogen (Pig. 2). During the last half 
of the cycle administration of Pitocin in a dose of 10 units intramuscularlj’- occa- 
sionally induces a minimal fleeting oxytocic response, but more often has no 
effect upon the uterus. In contrast, the administration of Pitressin in a dose 
of 10 units intramuscularly during the postovulatory phase of the cycle invari- 
ably induces a marked hypertonieity and increased motility of the human uterus 
(Fig, 2). The myometrial spasm induced by Pitressin occurs in about three 
minutes after intramuscular injection and persists for a period of six to seventeen 
minutes. During this period of myometrial spasm the patient has all the 
clinical symptoms of severe dysmenorrhea. Never is Pitressin o:!^oeic to the 
uterus during the preovulatory phase, but it is invariably oxytocic during the 
postovulatory phase (Pig. 2). These effects of Pitressin on the human non- 



UTERINE MUSCLE PHYSIOLOGY FROM LABORATORY TO 
BEDSIDE, A TREACHEROUS CROSSING* 

William Bickers, M.D., and Maribelle Woods, M.S., Richaiond, Va. 

O UR knoAvIedge of endocrinology and indeed all human physiology rests 
largely upon the conclnsions draA\m from experimentation with the lower 
animals. The clinician must yet rely upon phylogenetic forms lower than man 
for the advancement of his diagnostic and therapeutic endeavors. The uncritical 
manner in which clinicians accept the conclusions of the animal laboratory im- 
plies the presence of a broad and easily traversable span between animal and 
human physiology. The span is at least in part a mythical structure and grave 
error occurs when the conclusions of laboratory experiments along with the labo- 
ratory interpretation are brought uneriticallj’’ to the bedside. The hiatus is a 
real one and the danger of such analogies should from time to time be brought 
to the attention of the phj’-siologists and clinicians. 

Satisfactory methods are now available for studying human and animal 
uteri in situ, thus providing a means for direct comparison of endocrine effects 
upon the myometrium. Perhaps no sphere of human therapy is more confused 
than that of endocrine therapy, particularly in relation to the human uterus. 
Endometrial response secondary to stimulation by the ovarian steroids in mam- 
mals is relatively constant and predictable. There are some differences resulting 
from the wide variations which exist in the end-artery structure of various endo- 
metriums. However, when one considers the hormones and their effect upon the 
myometrium as measured by uterine contraction patterns, there is little or no 
parallel to be found among the mammalian species. 

Prom the clinician’s viewpoint this is a problem of the first magnitude. The 
accommodation of the uterus to pregnancy, abortion, premature labor, parturi- 
bon, expulsion of placenta, puerperal hemorrhage, uterine inertia, dj^smenorrhea 
~to call the list of clinical syndromes related to disturbances in myometrial 
umction is to recall our ignorance of the etiology and treatment of clinical syn- 
romes related to myometrial dysfunction. If our understanding is to advance, 
must first clear the decks of confusion and unrelated knowledge. As a stnrt- 
comparison of animal and human uterine response to certain of 
c cndocrines is worthv of interest. 


Hormones and the Human Myometrium 

Tile intact human uterus has an intrinsic motility which can be demon- 
a CQ. An intrauterine balloon, connected tbrongb a closed water system to 
point, will record the uterine contractions upon a revolving Icymograph.’ 

annua! mectinp of the South Atlantic Association of Obstetricians and 
"'OBisLs, W'jlliamsburp. Va., Veb. 10 to ‘12, 1940- 
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orally). The uterus is exposed aud covered with saline and the rabbit is placed 
in a warm bath. A uterine horn is connected by means of a string to the record- 
ing apparatus, thus permitting observations of longitudinal contractions of the 
uterus in situ. The untreated rabbit uterus lias an intrinsic motility; its con- 
tractions occur at the rate of two to three per minute (Fig. 4). It must be 
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Fig. 4. — Rabbit uterus untreated. Intrinsic motility is shown. Reacts to Pitressin and Pitocin. 


recalled that the rabbit, unlike the human being, is not subject to the cyclic 
estrogen-progesterone stimulation of the rhythmic pituitary-ovarian cycle. The 
rabbit ovaries are dormant and are aroused to ovulation only upon the stimulus 
of coitus or upon mechanical or electrical irritation. This factor places the rabbit 
uterus in an endocrine environment quite distinct from the human and it is not 
surprising that the response of the rabbit to the endocrines fails to parallel that 
of the human being. An estrogen (stilbestrol) was administered to rabbits in a 
dose of 1.0 mg. intramuscularly daily for seven days ; the uterine motility was 
greatly augmented both in rate and in amplitude (Fig. 5). Simultaneous ad- 
ministration of stilbestrol (1.0 mg.) plus progesterone (5.0 mg.) daily for seven 
days in rabbits is followed by loss of uterine motilitj’’ to the point where no con- 
tractions occur (Fig. 6). It has already been stated that the utenis of the human 
castrate under the influence of endogenous progesterone reacts in such a manner 
that the amplitude of contractions is increased while tonus and rate are reduced. 
Although contractions in the rabbit uterus are abolished by progesterone, the 
administration of this honnone to the human is followed by an increase in ampli- 
tude of the contractions and the rate is diminished. The almost unanimous ac- 
ceptance of progesterone for the treatment of clinical syndromes associated with 
hyperirritability of the myometrium have resulted from this observation upon 
the rabbit uterus.^* ® There is no scientific basis for the use of progesterone in 
myometrial hyperirritability if it is given on the assumption that it inhibits 
uterine contractions, since progesterone does not reduce myometrial irritability 
in the human. 
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gravid jnyometriTxm. were first observed by Woodbury® and most of liis observa- 
tions are here confirmed. Progesterone is apparently necessary for myometrial 
sensitization to the vasopressor substance. 


7^" DAY OF CYCLE 



TtHT' MinuTCS 


Fig. 2. — Human uterus during first half of cycle. Seventh day, normal estrogen con- 
tractions occur and uterus is refractory to Pitocin and Pitressin. During postovulatory phase 
of cycle, twenty-third day, contractions are normal progesterone type and uterus is rela- 
tively refractory to Pitocin, but highly sensitive to Pitressin, 
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Fig. 3. — Castrate human uterus following stiibestrol-progesterone administration* Cyclic 
Pattern of uterine contractions is induced and reaction to Pitocin and Pitressin is similar 
to that in the woman with intact ovaries. 


The human castrate in whom all intrinsic nterine motility has been lost is 
refractive to stimulation either by Pitocin or by Pitressin (Pig. 3). However, 
if the castrate be given estrogen in the form of ethinyl-estradiol 0.2 mg. orally 
for twenty days and progesterone 10.0 mg. subcutaneously for ten days on the 
last ten days of estrogen administration, typical postovulatory type of estrogen- 
progesterone contractions is induced. Administration of Pitressin induces no 
response when given during the phase of estrogen administration alone, but it is ' • , 
strongly oxytocic when given during the period of estrogen-progesterone admin- 
istration. This lends further evidence to the concept that progesterone is essen- 
tial for the oxytocic effect of Pitressin and that it makes no difference whether 
the progesterone be endogenous or exogenous origin. 

Hormones and the Eabbit Myometrium 

Uterine contractions of the intact uterus have been studied in the urethane- 
anesthetized rabbit (4 c.c. per kilogram of body weight, 25 per cent solution 
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Hormones and the Guinea Pig Myometrium 

The guinea pig uterus is under endocrine influences different from eithei’ 
the human or the rabbit. Idle guinea pig has i-egular cyclic ovulation (about 
eighteen days) during which time the uterus cyclically comes under the influ- 
ence of estrogen. It has an intrinsic motility since it is the I'cceptor organ for 
endocrine stimulation (Fig. 7). 
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Fig. 7. — Guinea pig uterus untreated. Intrinsic motility shown. It is refractory to Pitres.sin 

and highly .sensitive to Pitocin. 


Effect of Estrogen and Progesterone . — The intact guinea pig uterus^ under 
urethane anesthesia reacts to estrogen and progesterone in a manner quite dif- 
ferent from either the human or rabbit uterus. The untreated intact guinea pig 
uterus has an intrinsic motility which is more definite in pattern than that of 
the rabbit uterus and more closely approaches the preowilatory (estrogen) type 
of human myometrial contractions (Fig. 7). The contractions occur at a rate of 
about two per minute and have a duration of about twenty seconds which roughly 
parallels the human uterus, but stands in contrast to the rabbit uterus in which 
contractions are of very short duration, lasting barely more than ten seconds. 
When an estrogen (stilbestrol) is administered to the guinea pig in a dose of 0.5 
mg. intramuscularly daily for seven days, all uterine motility is abolished, the 
uterus becomes passive, no contractions can be recorded (Fig. 8). If the guinea 
pig receives stilbestrol 0.5 mg. and progestei’one 1.0 mg. daily for seven days, 
the uterus continues to remain noncon tractile (Fig. 9). In its response to both 
estrogen and progesterone its reaction is entirely different from that of either 
the human being or the rabbit. 

Effect of Pitocin and Pitressin . — The intact guinea pig uterus (urethane 
anesthesia 4 c.c. per kilogram of body weight, 25 per cent solution orally) is 
totally passive to Pitressin, Imt if the guinea pig be given Pitocin in a dose of 1 
unit a prompt and sustained oxytocic response occurs. Commercially, Pitocin 
and Pitressin are cheeked for purity upon excised immature guinea pig uteri 
where Pitocin is strongly oxytocic and Pitressin is without effect. If the guinea 
pig now be' given stilbestrol in a dose of 0.5 mg. intramuscularly daily for seven 
days all of its intrinsic motility is lost and it becomes lafractive to both Pitocin 
and Pitressin. If the pig be given stilbestrol 0.5 mg. and progesterone 1.0 mg. 
intramuscularly daily for seven days, it is refractive to both Pitocin and Pitressin 
stimulation (Fig. 9). 
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Effect of Pitocin and Pitressin . — The untreated intact rabbit uterus under 
urethane anesthesia is highly irritable to both Pitressin and Pitocin (Fig. 4). 
Both Pitocin and Pitressin administered intravenously in a dose of 1 unit to the 
rabbit are invariably followed by a marked oxjdocic response. Now if the rabbit 
be given stilbestrol in a dose of 1.0 mg. intramuscularly daily for seven days, 
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Fitr. 5. — Rabbit uterus stilbestrol treated. Relatively refractory to Pitocin and completely 

inhibited by Pitressin. 
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Pig. 6. — Rabbit uterus slilbestrol-progesterone treated. All uterine motility inliibited. Re- 
fractory to Pitocin and Pitressin. 


there is no inhibition of uterine contraction, but its reaction to Pitocin is greatly 
reduced (Pig. 5). The administration of Pitressin is followed by a complete 
lo.ss of motility (Pig. 5). This finding is so striking, namely, the complete oblit- 
eration of all estrogen-induced motility by Pitressin that the experiment was 
repeated time and again and in each experiment uterine contractions were 
promptly abolished only to recur after the pharmacological effect of Pitressin 
was expended. If the rabbit is given stilbestrol 1.0 mg. and progesterone 5.0 mg. 
daily for five days all the intrinsic motility of the uterus is lost; the uterus 
becomes totally refractive to both Pitocin and Pitressin (Pig. 6). Consider the 
contrast between the urethane-anesthetized rabbit and liuman uterus; proges- 
terone sensitizes the human myometrium to Pitressin, while it renders the ral^bit 
uterus insensitive to the hormone. 
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liased on such observations, the whole fabric of hormone therapy and standardi- 
zation becomes suliject to some question in so far as these o])servations are un- 
critically transferred to the human being. 

The human uterus has been compared pharmacologically and physiologically 
to that of the rabbit and guinea pig. The human uterus during the i-eproductivc 
years of life is under the cyclic estrogen-progesterone cycle of the maturing 
follicle and the corpus luteum, the rabbit uterus is under estrogen-i)rogesterone 
influence only following coitus and/or experimentally induced ovulation, the 
guinea pig uterus is under cyclic estrogen reaching the peak during the periods 
of estrus. These are important physiologic variables which jirobably account for, 
but cannot explain the species uterine reaction differences to endocrines. Een- 
dering the rabbit and guinea pig uterus “humanlike” in its endocrine environ- 
ment by cyclic administration of estrogen and estrogen-progesterone still does 
not bring it to a comparable physiologic state with the human uterus. 

The uteri from all three species have been studied in situ ; the human uterus 
b}' means of an intrauterine balloon recording the myometrial contraction and 
the rabbit and guinea pig under urethane anesthesia by exposure of the uterus 
under a saline bath. This is an essential for comparative study. Isolating 
uterine muscle strips from their normal vaseular and nerve supply so vitiates 
their response as to make comparative study even more impossible. Under near 
physiologic conditions, the reactions of these uteri to estrogen, progesterone, 
Pitocin, and Pitressin have been studied and the tracings are presented. The 
results obtained in the three species were in such wide variance that it may be 
assumed to be the re.sult of species variations in endogenously produced hormones 
or intrinsic differences in uterine muscle physiology patterns. An attempt was 
made to induce in the rabbit and guinea pig an endocrine environment compar- 
able to that of the human by the cyclic administration of estrogen and pro- 
gesterone. Although the reaction patterns to Pitocin and Pitressin were changed 
in the rabbit uterus toward a reaction pattern in some respects simulating that 
of the human being, no such shift Avas observed in the guinea pig. 

Conclusions 

1. Patterns of uterine motility in the human menstrual cycle are well 
established. These are known to be related to estrogen production from the 
maturing follicle in the. preovulatory phase of the cycle and to estrogen-pro- 
gesterone from the corpus luteum in the postovulatoi’y phase. The rabbit 
0 '\ailates only upon coitus or artificial .stimulation (pseudopregnancy) and 
has probably no intrinsic cyclic pattern of uterine motility. The guinea pig 
which has an estrus cycle of about eighteen days has an intrinsic cyclic pattern 
of motility. 

2. The pattern of uterine motility in the human menstrual cycle can be 
reproduced in the human castrate by the cyclic administration of estrogen and 
progesterone, but nothing comparable to it can be induced in the rabbit or 
guinea pig by cyclic administration of estrogen and progesterone, at least 



Volume S8 
Number 6 


UTERINE MUSCLE PHYSIOLOGY 


1105 


PITOCIN 

I MiT 

i 


TllM'MWUTn 


PITRESSIN 

t Ulllf 


1 


Pig. “S. — Guinea pig uterus stilbestrol treated. All motility abolished by estrogen. Refractory 

' to Petressin and Pitocin. 
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Pig. 9. — Guinea pig uterus stilbestrol-progesterone ti-eated. All motility abolished. Slightly 
sensitive to Pitocin and refractory to Pitressin. 


Discussion 

A review of the observations reported above reveals that the human uterus 
is refractive to Pitocin in all stages of the menstrual cycle, but reacts in a highly 
irritable fashion to Pitressin during the postovulatory phase. The intact rabbit 
uterus untreated reacts to both Pitressin and Pitocin whereas the administration 
of stilbestrol to the rabbit greatly reduces the oxytocic effect of Pitocin and makes 
Pitressin an inhibitor of the myometrial contractions to the point where the 
uterine irritability is completelj* lost. The administration of progesterone to 
the rabbit makes the uterus refractive to both Pitressin and Pitocin. The un- 
treated guinea pig uterus is highly irritable to Pitocin, refractive to Pitressin. 
Stilbestrol or progesterone or both lender the guinea pig insensitive 1o Pitressin 
and Pitocin. 

Observations made upon the effects of estrogen and progesterone on the 
rabbit or guinea pig uterus cannot be duplicated by similar experiments on the 
human , uterus. Since so much clinical therapy is based upon conclusions of the 
laboratoiy, and since indeed the standardization and dose equivalents are often 
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Table IV. Bacteria Isolated From Uterine Cultures op 54 Patients Receiving 
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9 200,000 6 

Stat. on 
Admis. 
200,000 
1 hr. PP 

14 200,000 6 
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Totals 

54 32 


*3 patients were on 50.000 units every 3 hours, stopped at delivery. 

3 patients received penicillin in oil and wax, one of whom received 300,000 units 
every 24 liours pre-delivery only ; one of wljom received 300,000 units every 24 hours ; one of 
wliom received a single dose of 300,000 units on first postpartum day. 

t74.07 per cent of tliese cases were sterile, or sterile and contained pleuropneumonia- 
like organisms. 


Table V. Results op Uterine Cultures on Patients Receiwng Penicillin Correlated 
With the Time From the Hour op Delivery to Time the Culture Was Taken 
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when measured under nrethane anesthesia. Estrogen increases the irritability 
of the rabbit but not the guinea pig uterus; indeed, the administration of 
estrogen to the guinea pig renders the uterus noncontractile. Progesterone 
abolishes all uterine motility in the rabbit uterus and the guinea pig uterus. 
Estrogen increases the irritability of the human and rabbit uterus and depresses 
the guinea pig uterus. Progesterone increases the irritability of the human 
uterus and abolishes irritability in the rabbit and guinea pig uterus. 

3. Pitocin is practical^ nonoxytocie to the human nongravid uterus both in 
the preovulatory and the postovulatory'’ phase. Pitressin is strongty oxytocic to 
the human nongravid uterus in the postovulatory phase. The untreated rabbit 
uterus under urethane reacts to both Pitressin and Pitocin while the guinea pig 
uterus under urethane is totally passive to Pitressin, but highly irritable to 
Pitocin. 

4. Assuming the results of laboratory experiment on the animal uterus in 
situ to Im comparable to those of the human uterus has led to great con- 
fusion in endocrine therapy and the entire field must be critically reviewed. 
The development of rational endocrine therapy has been greatly retarded by 
the uncritical acceptance of animal experimentation. Physiologist, pharma- 
cologist, and clinician should fuse their talents in the crucible of more intimate 
collaboration for the benefit of all. 
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Medical Arts Building 


Discussion 

DR. RICHARD TORPIN, Augusta, Ga. — Dr. Bickers’ enipliasis that grave errors can 
result M'hen data from aninials are carried to the bedside nlthout critical and careful inter- 
pretation is a well-directed observation. I am glad that he also has emphasized that 
estrogens and progesterone modity the threshold of the myometrium to stimuli and thal 
these drugs should not be described as stimulative or inhibitory drugs. His results on 
Pitressin and Pitocin are to a large extent in agreement with those observed in human 
beings at the University of Georgia and the University of Tennessee. Our observations, 
however, do differ from those of Dr. Bickers in that we have found that the uterus will 
respond to Pitocin and Pitressin throughout the menstrual cycle. True, the threshold is 
markedly elevated during the first half of the cj'cle and the response to any given quantity 
of Pitocin and Pitressin is much smaller during the first half of the cycle. Yet the forty 
patients whom we have studied do show an increase in uterine activity following the 
intravenous administration of a small amount of Pitressin even during the first half of the 
cycle. In searching for an explanation for this disagreement of results, it would appear 
worth while to raise the question as to what quantity of fluid was placed in the balloons 
of Dr. Bickers’ patients. In our patient 0.5 to 1.5 c.c. of fluid was placed in the balloons. 
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I present this slide to show the importance of the amount of fluid which is placed in 
the balloons. In this menstruating patient who had ovulated and whose estrogen levels 
were within normal range, it is possible to elicit two tj'pes of activity by placing difTcrent 
quantities of fluid in the balloon. Here the contractions arc estrogenic in type. Here upon 
adding additional fluid, the progesterone type of activity results. It seems reasonable to 
suggest that the uterus of all patients potentially can respond by producing both of these 
types of activity and that the threshold of these two types of activity may be different. 

The observation that estrogen and progesterone have totally different effects upon the 
myometrium of the human being, rabbit, and guinea pig is extremely interesting and im- 
portant. I wish to call attention to the pronounced differences in dosages which Dr, Bickers 
used, i.e., with stilbestrol, estimating the body weight of the various animals: the daily 
dosages per kilogram of body weight wore 80 mg. for the human being, 200 mg. for rabbits, 
and 1,250 mg. for guinea pigs. 


Penttinen, Kari; On the Wassermann and Kahn Reactions During Pregnancy, Acta obst. 

et gjmec. Scandinav. 27: Supplement 3, 194G. 

Penttinen, of Helsinld, in this 114-page monographic supplement icviews the serological 
studies on pregnant patients seen at the Maternity Center of the Women’s Clinic during 
1935 to 1945. In this interim, 20,145 pregnant women were seen and blood specimens were 
taken upon 18,090 cases (89.8 per cent). During the war years, 1941 and 1942, restrictions 
precluded serologic studies. In 451 cases (2.49 per cent), the Wassermann or Kahn reactions ' 
diverged from negative reports and in 393 instances full data were available. Among these 
series, 284 cases were regarded as “certain” cases of syphilis, 17 were “uncertain,” and in 
92 instances the positive syphilitic reaction was considered unrelated to syphilis. 

Sixty per cent of the 284 syphilitic cases were in pregnant women aged 21 to 30 years 
and about 50 per cent of the group were primiparas and the other half multiparas. The 
positive results from cord blood of children were misleading in 28 per cent of the group. 

Among the 92 false positive reactions, 70 were considered as due to technical errors 
(76 per cent). Pregnancy alone influencing false positive reaction was found only in fourteen 
cases. In all but two of the false positive reactions the positive results during pregnancy 
were weak, such as Wassermann, negative; and Kahn, plus one. The incidence of seropositive 
syphilis before the war (1935 to 1940) was 1.6 per cent, Avhile during the war (1941 to 1944) 
the figure was 2.5 per cent. Wartime conditions increased the number of false positive results 
to 3 to 4 times as many as found under normal conditions. Thirty-three tables are included. 

Clair E. Folsome. 



SIMPLIFIED GYNECOLOGIC CARE- 

William F. IMengert, ]\'I.D., and RiCh^vrd L. Hermes, Dallas, Texas 

(From' the Departments of Ohstetrics and Gynecology of the Soutlmestern Medical College 

and Parlcland Hospital) 

T he preparation of the gjnieeologic patient for operation twenty years ago 
was an awe-inspiring procedure. She was starved, dehydrated, and ex- 
hausted by repeated enemas until the “returns v’^ere clear,” The perineum and 
abdomen were shaved and washed witli soap and water the afternoon liefore. 
In addition, the abdomen was swabbed Avith alcohol and ether and covered with 
a sterile towel held in place by adhesive tape. Considerable effort was expended 
on douching, usually AAith a strong, antiseptic solution, in an attempt to eliminate 
bacteria from the Amgina and perineum. 

Operating room techniques were similar to those in use today, except that 
now we would call the caliber and quantity of suture material excessive. A 
double strand of chromic No. 2 catgut was the least to be used for the abdominal 
fascia. I liaAm even seen chromic No. 4 catgut used by a master surgeon of the 
period. When silk was used, sometimes the braided strands were sufficiently 
strong to land a ten-pound trout! Moreover, the first assistant often would 
pull so tightly and enthusiastically on the continuous fascial suture, that he 
tended to lift the patient off the talile. Stay sutures of wire or sillcworm gut 
were commonplace and traditional, and no one thought a wound could remain 
intact Avithout them. Any one of us, operated upon during that period, can 
remember hoAA^ painfully they cut into the skin about the tenth day. 

Postoperatively, the regimen AA'as even more elaborate. Three-inch Avidths 
of overlapping adhesive tape nearly encircled the body from symphysis to 
xyphoid, prevented adequate chest expansion and held in place literally yards 
of gauze dressing. As if this AA^ere insufficient, a scultetus bandage constricted 
the abdomen and limited respiratoiy moAmment. If there aa^s associated vaginal 
plastic operation, and multiple procedures AA^ere fashionable, a “ T ” binder held 
quantities of dressings over the perineum. 

Upon return from the operating room the patient AA’as received into an 
“ether” bed precisely made Avith flannel blankets and Avarmed by hot Avater 
bottles. Although the purpose Avas prcA’-ention of pneumonia, in effect, profuse 
SAA^eating aided and abetted delydration begun the day before. She AA^as placed 
in PoAvler’s position AAdth resulting interference of A’enous floAA’- at the pop- 
liteal space. Small AAmnder that upon regaining consciousness she believed im- 
plicitly in her complete incapacitation and did not dare to move I Who among 
us, operated upon during that time, had the courage to overthrow these psyeho- 
logic an d phj’-sical restraints, and move around in bed ? 

*Read at the annual meeting of the South Atlantic Association of Obstetricians and 
Gynecologists, AAniliamsburg, Va.. Feb. 10 to 12, 1949. 


1109 


1110 


MEN613RT AND HEKMEB 


Am. J. Obsl. & Cyncc. 
December, 1949 


The patient received no food and little fluid the first day. Sometimes 
crushed ice by moutli was allowed if .she promised not to swallow. Watei’ to 
drink was sheer poison, and intravenous infusions were uncommon. Occasion- 
ally, saline was administered by hypodermoelysis under the breasts, or in the 
thighs. Some clinics utilized the retention enema and gave a liter of water by 
rectum before the patient regained consciousness. Liquid diet might be per- 
mitted after the first twenty-four houi'S, but the laparotomized patient did not 
enjoy the privilege of a decent meal for days to come. Transfusion was invoked 
only upon dire necessity. 

The abdominal wound was inspected frequently, but always with elaborate 
antibacterial techniques, including the use of sterile gloves. After careful 
removal of the dressings, the wound was surrounded by sterile towels and in- 
variably swabbed with an antiseptic, before and after each manipulation. Skin 
clips or sutures were seldom removed before lapse of a week and silkworm -gut 
retention sutures remained until the twelfth or foiu'teenth day. The typical 
“railroad track” cross scars where retention sutures cut into the skill by reason 
of local ischemia are, alas, onlj^ too well known. 

Exercise of an excretory function necessitated removal of the “T” binder 
and perineal dressings. Before re.sealing, bichloride, or other equally potent 
solution was poured over the perineum to re-establish the mental equanimity of 
nursing and medical personnel. With voiding and defecation so complicated, 
is there any wonder patients tended to “hold out” as long as po.ssible? Such 
elaborate rituals undoubtedly inhibited the postoperative patient and increased 
the necessity for enemas and catheterization. 

The care of the urinary bladder ivas a chapter in itself. Catheterization, 
multiple washings, frequent instillation of antiseptic and determination of the 
amount of residual urine were performed in utter disregard of the fact that the 
bladder wall muscularis and muco.sa usually remained intact throughout the 
course of the operation. Such meddlesome interference inevitably resulted in 
a number of bladder infections, and not infrequently in severe cystitis. I re- 
member a case of hemorrhagic cystitis where the mucosa of the bladder sloughed 
out through the urethra and the patient succumbed as a result. 

Such was the pre- and postoperative care on a typical gynecologic service 
of twenty years ago. 


Beginnings of Simplification 

Modification of such a vigorous regimen was inevitable, and by the early 
1930 ’s a few courageous souls began to doubt the necessity of some aspects of 
these pre- and postoperative rituals. It was realized that gynecologic surgical 
attack seldom involved the intestines and that starvation was, therefore, unnec- 
essary. Similarly, it was learned that a single enema sufficed to empty the recto- 
sigmoid. The realization of the necessity to maintain fluid balance, both pre- 
and postoperatively, was undoubtedly speeded by the piteous begging of the 
immediately postoperative patient for water to drink. Consequently, by the 
middle of the fourth decade of this century, patients were allowed to eat and 
drink normally up to bed time of the evening before. 
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Also, the care of the abdominal Avonnd was considerably simplified. In 
general, the trend was toward reduction of the caliber and quantity of suture 
material. From a personal standpoint, the biggest single step toward simplifica- 
tion of wound care, and requiring great courage, was elimination of stay sutures. 
Once this hurdle was surmounted, and the break with tradition consummated, 
the rest of man^’- simplifications followed easily. Nevertheless, many a long day 
passed, and numerous patients were operated upon mthout subsequent dehiscence 
before we believed in actuality the doctrines we were preaching. Sutures were 
removed earlier following the observation that if left too long they cut into the 
skin and produced stitch abscesses. Fewer dressings were placed over the ab- 
dominal wound. Above everything else we learned to avoid compression of the 
lower ribs with adhesive tape and thus permitted free arrd easy expansiorr of the 
chest. Moreover, rve teirded to remove bandages at air earlier period than before 
and ultimately to use only a few pieces of gauze over the wound. 

Perineal care was greatly simplified according to the ideas laid down by 
Plass,^ and originating in 1916 with his article, ‘ 'Post-Partum Care of the Peri- 
neum.” Plass was able to show that “scientific neglect” gave at least as good, 
and perhaps better, healing than more elaborate means. Consequently, no peri- 
neal dressings, “T” binders, or pitcher douches were ever employed on any 
gjmecologic service of mj’- association. Even with vaginal hysterectom}^, anterior, 
and posterior colporrhaphy, no attempt was made to achieve or maintain perineal 
antisepsis. Postoperative!}’', the region was washed with soap and water, using a 
clean, but not sterile, washrag, and dried with a towel. 

We began to feed patients soon after operation in the belief that early 
resumption of normal intestinal flow tended to prevent paralytic ileus. There 
was some scientific basis for this, learned during efforts to make intravenous 
pyelograms on rabbits. The enormous colon of these animals necessitated mini- 
mizing fecal material and gas in order to obtain satisfactory fihns. Cathartics, 
enemas, starvation, and conversely extra feeding, were employed in efforts to 
eliminate as much gas as possible. Of all the methods, starvation produced maxi- 
mal amounts of gas, since it slowed the fecal stream and encouraged growth of 
putrefactive Iraeteila. Postoperatively, intraveirous fluids came into general use 
and sometimes the patient was allowed to drink water by mouth. 

Prom the standpoint of prophylaxis of venous thrombosis trvo positive meas- 
ures, and one negative, were employed. In some instances, patients were given 
desiccated thyroid days before operation in an effort to speed up the metabolism 
and the heart rate. They were encouraged to move in bed immediately post- 
operatively and positive orders to insure turning from side to side every few 
hours were issued. It finally became evident that Fowler’s position, once so 
popular among gynecologists, encouraged stasis of blood in the popliteal space. 
The position is seldom employed today. 

During this period of simplification of care, there came into the hospital a thin and 
frail 74-j'ear-old woman with a cystic ovarian mass at least the size of a term pregnancy. 
She seemed to he a most promising candidate for postoperative pneumonia, at a daj' and 
time when modern “miracle” drugs were unavailable. It was obviously desirable to at- 
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tempt operation because of respiratory embarrassment. 'J'lic tumor was successfully re- 
moved, and, with trepidation lest the wound break wide open, we lifted the patient upright 
into a chair the afternoon of the day of operation. By the third or fourth day she was 
walking to the bathroom. If a 74-year-old woman could tolerate early rising from bed why 
not young women also? 

We learned to avoid brachial palsies wJieii the patient was in Trendelen- 
burg’s position by removing the .shoulder brace on the side of the abducted arm. 
A pillow under the small of the back during deep anesthesia tended to prevent 
loss of the lumbar curve and low back pain. Also, backaches resulting from 
undue flexion of the thigh upon the trunk and of the leg upon the thigh, were 
avoided by raising the leg holders over and above the i)rotcsts of the operative 
assistants wishing to view the stejDS of a vaginal operation. 

Most of these lessons were learned the “hard way,” by all surgeons of the 
period, and no one man was responsible for the introduction of a number of them. 

Development of Simplification 

The third period in my life as a g 3 mecologic surgeon began with assumption 
of the directorship of a hospital service. Policies of simplification, begmi else- 
where, were continued and expanded. One of the first problems to be attacked 
involved the amount of preliminary vaginal preparation necessary for total ab- 
dominal hysterectomy. Obviously, the way to ascertain the minimum necessary 
preparation was gradually to reduce to nothing. Following a series of total 
hysterectomies performed without previous vaginal preparation except catheteri- 
zation of the urinary bladder, we found a decided increase in postoperative mor- 
bidity. Apparently, the vagina must, at least, be cleansed. Today, therefore, 
it is washed in the operating room with green soap and water, and dried with a 
sterile sponge. The term “washing” is used advisably, since the vagina is 
washed and not scrubbed. The urinary bladder is emptied by catheterization. 

Although every effort is made to bring the patient to the operating room 
with proper hemoglobin and red-blood-cell values, there is sometimes unusual 
blood loss during the course of operation. In consequence, many laparotomized 
patients were transfused during the course of operation. Ultimately, the in- 
evitable happened and an incorrectly matched blood transfusion was given to an 
anesthetized patient, with resulting lower nephron nephrosis. Following this 
unfortunate accident, we administer no transfusions to unconscious patients, 
except in dire emergency, since they are unable to report the beginning .symp- 
toms of incompatibilit 3 ^ This can hardly be classified as a step toward simpli- 
fication of care, but is included for the sake of completeness. 

Graduallj", we learned to achieve mental equanimity regarding maintenance 
of postoperative fluid balance. After administration of fluids by the intravenous 
route became commonplace, it was inevitable that the pendulum should swing 
too far, and many patients suffered from overload of the vascular bed. In this 
instance, the doctrine of “where a little is good, more is better” does not hold 
true. Today, we limit the daily intravenous administration of fluid to the post- 
operative patient to 2,500 c.e. of isotonic solution. On the day of operation, this 
amount is supplemented by transfusion of quantities of blood equivalent to that 
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lost. Since the adoption of this policy, there has been no case of postoperative 
pulmonary edema. 

In line witli general experience throughout the world, eaiij'^ ambulation 
proved to be the best answer to the question of prophylaxis of venous thrombosis. 
Postoperative patients of all types are allowed up when fully conscious. AVe 
have followed this principle for more than five years. Many patients do not 
understand the idea of early ambulation. It should be explained to them that it 
is important, as soon as possible after operation, to stand or sit erect with the 
feet hanging down. Aloreover, tliej’’ must understand that early return to the 
erect posture does not mean forcible and permanent ejection from bed. Most 
patients accept the principle of early ambulation as soon as they understand 
that they may spend the majority of their time in bed, arising daily, but only on 
occasion. 

As a by-product of earlj’- ambulation, the necessity for elaborate care of 
the urinary bladder decreased. The inability of the gynecologic patient to void 
stemmed from long years of inhibitory training rather than as any result of 
operative attack on the bladder. Because there is little need for bedpans when 
patients are permitted to get up at will, there is also little need for catheteri- 
zation for distress. The bladder does not become overdistended, and the amount 
of residual urine is relatively unimportant. Actually, there are only a few gyne- 
cologic procedures where it is necessary to maintain postoperative bladder col- 
lapse. These include the Wertlieim operation, vesicovaginal fistula repair, and 
radium application, during the time radium remains in place. We abandoned 
catheterization for residual urine foUoving anterior colporrhaphy and, in fact, 
aU other operations except the ones mentioned above. In essence, we have 
virtually discarded the use of the catheter and of catheterization on the gyne- 
cologic service. I might interject that this also holds true on the obstetric 
branch of our service. 

Care of the Wound 

The most radical departure from established custom lies hi our care of 
abdominal wounds. Ultimately, ive learned that it was impossible to manufac- 
ture a new abdominal wall with adhesive tape and sutures. Natural processes 
will heal the wound firmly and strongly, provided we approximate it anatomi- 
cally and accurately without constriction and ivitli the minimum amount of 
suturo material. Stitches in tlie anterior rectus fascia and throughout the 
closure are tied so loosely that it is possible to insert a clamp under them. 
Earlier, the reduction of the quantity and the duration of maintenance of dress- 
ings were mentioned. Three years ago we realized the quantity of dressings 
was minimal. Moreover, they were removed several days later when the skin clips 
were removed. On Jan. 1, 1946, we adopted the policy of employing absolute^ 
no dressing on any abdominal wound. There are a number of theoretical advan- 
tages to the practice. First, the wound is allowed to seal itself vdth fibrin 
within a few minutes after suture. Second, the fibrin seal is a far more effective 
protection against bacterial invasion than gauze. Third, the moisture otherwise 
accumulating underneath any dressing evaporates and does not liquefy the 
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fibrin seal. In i^ractiee, as soon as the Avound is closed it is left strictly alone. 
No antiseptic of any natni-e is put on it citlier in the operating room or later 
during the postoperative healing course. 

This treatment of Avounds is not such a jicav departure, because tlie policy 
is employed by almost all plastic surgeons and Avas used in gynecology years ago 
by Berkelej'’ and Bonney. In their Textbook of Gynecologic Surgery they state, 
on page 25, "At the Middlesex Hospital aa'c gave up all dressings for clean 
AAwmds tAA^enty-seven years ago. A sterile toAvel is placed over the Avound in 
the theatre and maintained there until the patient has recovered consciousness.” 

Table I shoAvs our experience AAuth uneoA'cred abdominal aa^ouikIs duilng the 
past three years, as contrasted Avith the cx])crience of the tAA'o pj-evious years 
AAdien Avounds AA^ere dressed, albeit Avith a minimum of gauze. It is readily seen 
there is virtuallj" no difference betAA^een the tAVo series, so far as incidence of 
complications is concerned. In order to test the matter still fui’ther, 100 con- 
secutive patients submitted to laparotomy during the latter half of 1947 AA’ere 
studied AAuth half of the Avound dressed and the other half uncovered. The series 
Avas equalized by alternating dressing of the upper and loAver half. Table II 
shoAA^s the result of this study. A standard sterile dressing for one-lialf of the 
Avound consisted of six gauze squares, 4 by 4 inches. Skin clips closed all AA'ounds 
and no retention sutures Avere employed. The dressing over half the AAmind and 
the skin clips Avore removed on the fourth postoperative day. Bacterial cultures 
in tryptose broth' AA'ere taken both from the o])en and the dressed portion of the 
AAmund. The patient’s reaction to the lack of dressing AA'as recorded on the 
fourth day. 


Table I. tA'ouND Healing 



TYPE OF 

DRESSING 

CONA'ENTIONAL 
(JAN. 1, 1944, TO 

DEC. ol, 1945) 

NONE 

(JAN. 1, 1946, TO 

OCT. 31, 194S) 

Patients, number 

203 

258* 

Superficial separation 

4 

4 

Infection 

8 

10 

Dehiscence 

1 

1 


*In addition, 100 patients were submitted to comparative study. 


Table II. Comparatia^e Study ok 100 Wounds; Only Half of AA’ound Dressed 



DRESSED 

PORTION 

OPEN 

PORTION 

Infection, severe 

4 

0 

Infection, slight 

7 1 

5 

Slight serosanguineous exudate 

3 

0 

Slight Avound-edge separation 

8 

1 

Granulating at 6 weeks 

5 

2 


In general, the number of colonies of bacteria from both the dressed and 
open portions Avere similar. IIoAvever, it AA^as noteivorthy tliat there tended to 
be more pathogenic bacteria underneath the dressing than on the open iiortion. 
On the open portion the organisms Avere more nearly of the type commonly found 
on skin surfaces anj^vhere. 
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Patients’ opinions on the comfort of the wound were interesting. Thirty- 
six patients preferred no dressing, twenty-six preferred a. dressing, and thirty- 
eight had no preference. Of the complaints, the most common included; “the 
skin clips catch on the bed clothes,” “afraid to look at wound,” “afraid wound 
will fall apart.” Some of the comments of the examiner made at the time the 
dressing was removed Avere as follows: Covered portion of the Avound, “increased 



!• — Appearance of wound tv/enty-four hours after operation for ruptured tubal' pregnancy. 



Fig. 2. — Same patient as in Fig. 1. Appearance of the wound on the third postoperative day 

shorty after removal of clips. 

serum,” “more tender,” “moist, reddened, macerated, bleeds easily Avhen dress- 
ing is removed.” Open portion of the AAmund, “better agglutination,” “stronger 
fibrin seal,” “skin clips a little bit more difficult to remove because of the small 
amount of clotted blood around them.” Figs. 1 , 2 , and 3 represent photographs 
made tAA'enty-four hours after opei’ation, on the third day, and one month later. 
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In essence, tliis story of the simplification of pre- and postoperative care 
parallels the period of my development as a gjmceologic surgeon. As such, there 
is little of newness, since most of jmu underwent identical experiences. It was 
inevitable that, following the birtli of modern surgery, techniques should be cum- 
bersome and complicated, since with lack of knowledge and experience we tend 
to overcompensate. It is also obvious that some of our modern techniques are 
essential, and others persist through custom. Therefore, it is desiraljle to invoke 
a quizzical attitude, question our techniques, and constantly look for simpler 
methods. 



Fig-. 3. — Same patient a.s in Fig. 1. Appearance of wound thirty days after operation. 

Perhaps we have become too radical in our simplification at Parldand Hos- 
pital, especiallj’- in the care of abdominal wounds. It would be foolish to claim 
that leaving abdominal wounds uncovered results in greatly improved healing. 
Such is not the case, since the numerical differences in our two series are not 
sufficient to be statistically significant. On the other hand, it would seem to be 
permissible, from the evidence presented, to make the statement, that emploj^- 
ment of any type of antiseptic or dressing on clean, abdominal'wounds is en- 
tirely unnecessary, except for the sake of adherence to time-honored custom. 
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Tlie bacteriological findings in the uterine cnllnres from tlie 54 patients 
receiving penicillin are shown in Table IV. Of these, 32 (59.4 per cent) were 
sterile aerobically and anaerobically regardless of the penicillin dosage or time 
of cultnre. In addition, 8 cases (14.8 per cent) shoM'ed only plenropneumonia- 
like organisms, which arc penicillin resistant and, as previously noted, probably 
nonpathogenic. If pleuropneumonia-like organisms be regarded as clinically 
insignificant, then 40 cases or 74.1 per cent of the series were free of clinically 
significant organisms. From a total of 22 cases various organisms were isolated, 
as shown in Table V, but only 14 (25.9 per cent) revealed bacteria other than 
those of the pleuropneumonia grouj). Of these, 8 cases showed anaerobic stre])- 
tococci, in which anaerobic beta streptococci occurred 5 times and anaerobic 
gamma streptococci 6 times. As to the few other organisms isolated from pa- 
tients receiving penicillin, the Gram-negative bacilli, Escherichia coli and Aero- 
hacter aerogenes, were found to be penicillin resistant, while Gajfkya and the 
aerobic and anaerobic diphtheroids were only moderately sensitive to penicillin, 
and the latter are of questionable pathogenicity. 

Comparison of results obtained in the two seiies is best demonstrated in 
Table III. This table shows that 6.2 per cent of the cultures in the control series 
were sterile, whereas 59.4 per cent of the penicillin series showed no growth 
aerobically or anaerobically. The predominating organisms isolated from the 
control cultures were anaerobic streptococci (81.3 per cent) and Bacteroides 
(50 per cent), while in the penicillin series the incidence of these organisms 
was 14.8 per cent and 3.7 per cent, respectively. 

In Table V is presented a correlation of the cultural results and the time 
at which the culture was taken. Here it is shown that, as the time after delivery 
is lengtliened, tlie incidence of bacterial invasion of the uterus is increased. In 
Table VI the 14 cases in the penicillin series which showed bacteria other than 
pleuropneumonia-like organisms are classified according to the amount of peni- 
cillin received and the time at which the culture was taken. This table reveals 
that the majority of positive cultures were obtained from those cases receiving 
only a single injection of 200,000 units of aqueous penicillin intramuscularly 
on admission to the delivery floor, and further shows that the majority of posi- 
tive cultures were obtained later than 48 hours following delivery. 

We believe that these 14 cases should be analyzed at this time. 

In the cultures taken 24 to 3G hours after delivery, one (No. 91) contained anaerobic 
diphtheroids, probably nonpathogenic and only moderately sensitive to penicillin. This 
patient had received 200,000 units of penicillin intramuscularly, in one injection every 24 
hours. She was a 15-year-old Negro girl with one living child, who delivered spontane- 
, ously, and whose onlj- complicating factor was a first degree vaginal tear and a second 
degree perineal tear. In the 30 to 48 hour period, one case (No. 70) showed a late growth 
of anaerobic streptococci. This patient had received 100,000 units of penicillin intramus- 
cularly every 8 hour.s. She was a 21-year-old Negro woman with three living children, 
who delivered spontaneously without unusual incident. In the 48 to 72 hour period there 
were 8 cases which showed organisms. Five of these received only a single injection of 

200.000 units of penicillin on admission, and from all of these 5 cases anaerobic strepto- 
cocci were cultured, as well as Bacteroides from 2 cases and diphtheroides and pleuropneu- 
monia-like organisms from another case. All 5 of these patients delivered spontaneously with- 
out untoward incident, vith the exception of one whose only complication was a second degree 
tear. Of the other three cases in the 48 to 72 hour group, two of these patients received 

50.000 units of penicillin every 3 hours, and from these penicillin-resistant Aerohacter aero- 
genes was cultured. One of these patients was a 22-year-old Negro woman with two living 
children, who delivered spontaneously without untoward incident, while the other was a 
34-year-old Negro woman with two living children, who delivered spontaneously after 
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Recently I had a clieck made on babies jnst before tliey were discliarged, 
from the fourth to the scventli day. The I’ed blood cells of 73 babies whose cords 
were ligated after pulsation in the umbilical arteries had ceased avei-aged 
5,938,000 in comparison with an average of 5,657,000 of 68 babies with early 
ligation. The percentage of hemoglobin in the fir.st group averaged 119.5 in 
comparison Avith 115.7 of the second grou]). The anesthesia of the mothei's was 
usually Aunbarbital-hyoscine and intravenous Pentothal Sodium. Since we had 
also changed the technique of the third .stage of labor it was thought worth Avhilc 
to repeat our former observations. 

The management of the third stage of labor is that recommended by IM. E, 
Davis® : as soon as the anterior shoulder appears the mother is given an ampule 
of Ergotrate intravenously. The cord is cut between clamps as close to the vulva 
as convenient so as to leat^e as long a section of cord attached to the baby as pos- 
sible. The placenta is delivered by the Bi'andt method as described by Andrews.” 
In fifty cases, selected at random, the cords were not clamped nor tied, and the 
placentas were deliA^ered by Crede’s method, the baby was placed in a warm 
bassinet and the cord Avas divided only after all pulsation had ceased. 

It Avas eAudent that Avith the intravenous Ergotrate the cords ceased to pul- 
sate sooner. In Dr. Frischkorn’s and my series one cord continued to ])ulsatc 
for fifty minutes and many pulsated for thirty or forty minutes. In the present 
series many cords had ceased pulsating before the placenta Avas delivered, a mat- 
ter of three to four minutes. Only tAA'o continued to pulsate as long as tAA^enty 
minutes, the longest interval being tAA^enty-three minutes. As noted in the pre- 
vious paper the cessation of pulsations in the umbilical vessels begins at the pla- 
centa and proceeds toA\:ard the umbilicus and Avhen this occurs the A’-e.ssels col- 
lapse. The vessels on the fetal surface of the placenta arc then no longer con- 
gested. 


Table I. Red Blood Cell CouNaAS in Cases or Earlv and Late Ligation or the 

Umbilical Cord 



earlv^ 

ligation 

LATE ligation 

DIFFERENCE 

No Ergotrate (333 cases) 
Intravenous Ergotrate, count on 

5.198.91.0 

5.657.000 

(59 cases) 5,783,400 
(73 cases) 5,938,000 

584,481 

281,000 

discharge (6S cases) 

Intravenous Ergotrate, count on 

5,740,000 

(50 cases) 5,870,000 

130,000 

I 

first daj’’ (50 cases) 



In fifty cases in Avhich there Avas early ligation of the cord the red blood cell 
counts of the infants varied from 4,650,000 to 6,840,000, the average being 
5,740,000. The hemoglobin varied from 98 per cent to 125 per cent. The aA^erage 
Avas 113 per cent. The hemoglobin determinations Avere done by the micro 
method and 125 per cent is the highe.st reading on the machine. Three times the 
reading AA^as reported as 125 per cent plus. Hence the average of 113 per cent is 
a slight understatement. In fifty cases in AAdiich the ligation of the cord Avas 
delayed until after the umbilical A'^essels had ceased pulsating, the red blood 
counts Amried from 4,710,000 to 6,920,000 AAuth an average of 5,870,000. The 






LATE LIGATION OF THE UMBILICAL CORD- 

M. Pierce Rucker, M.D., Riciusiond, Va. 

T en years ago I presented to tliis Association tlic work of Dr. Prischkorn 
and myself’^ on the. effect of severing the cord at varjdng lengths of 
time. "We were interested in the amount of blood left in the jilacental vessels 
and the effect of this upon tlie red blood cell count of the infants. In 400 un- 
selected infants delivered under Sodium Annffal, scopolamine, and ether anes- 
thesia, the cords were clamjied and cut at varying time intervals from one to 
fifty minutes. There Avas scarcely any correlation between the length of time 
elapsing before the cord Avas clamped and severed, and the infant’s red blood 
cell count. The coefficient of correlation as figured by the Pearson formula AA^as 
-)• 0.105 and the probable ei'ror ± 0.0329. The coefficient betAveen the time of 
ligating the cord and the amount of blood left in the placental vessels AA^as 
+ 0.2564 and the probable error ± 0.0315. Since the coefficient is more than six 
times the probable error it is considered significant, although it is small. There 
AA'as, as AA'Ould be exiAceted, a more signifieant negative correlation betAA'een the 
fetal red blood cell count and the amount of blood remaining in the umbilical and 

placental blood vessels. The eoeffieient of this correlation Avas -0.36 Avhieh is 
> 

more than tAvelve times the probable error of ± 0.0293. We found that AA^hether or 
not the cord had ceased to pulsate AA'as the significant factor and not the length of 
time that the exposed cord AA'as alloAA'cd to jiulsate. The average red blood cell 
count of the babies aa^iosc cords AA'ere alloAA-ed to cease pulsating before being cut 
AA^as 584,481 greater than that of the babies aaRosc cords Avere cut at once. We 
Avere also able to confirm the early observations of Schiickling^ and Haselhorst® 
that the baby gained approximately 100 grams in AA'eight AAdien the cord ceased 
to pulsate! 

We AA'ere not impressed that the increased red blood count of one-half 
million made any noticeable difference to the aA'erage baby AA'hile he Avas in the 
nursery, but thought that it might make a significant difference to a premature 
or AA'eak baby. We were also impressed that, in our series, the cords continued 
to pulsate for a longer time than in Budin’s'^ cases, and aa'c thought that this 
difference might have been due to the anesthesia that our patients received. 

Since our paper AA'as published, Windle'^ has noted that the infants AA'ith late 
ligation of the cord had 6,010,000 red blood cells and 22.1 Gm. of hemoglobin 
and the babies Avhose cords AA'ere ligated immediately, 5,450,000 and 19.5 Gm. of 
hemoglobin, and that this difference continued for at least the first Aveek of life. 
Ballentine® has stated that the advantage of late ligation of the cord persisted 
until the baliy left the hospital. Recently, BA'ans," in discussing surgery in the 
neAAborn, stressed the advantage of this ‘'auto transfusion” AA'hieh the baby re- 
ceived AA'hen the ligation of the cord is delayed. 

®Reacl at the annual meetine: of the South Atlantic Association of Obstetricians ancl 
Gynecologists, AVilliamsburg, Va„ Feb. 10 to 12, 1949. 
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TRENDS IN THE USE OF THE CESAREAN SECTION OPERATION^^ 

D. Anthony D’]Dsopo, M.D., New York, N. Y. 

(From the Department of Obstetrics and Gynecology, Columbia University, College of 
Physicians and Surgeons, and the Sloane TIospital for Women) 

I N THE eoui^e of sttidjTng a series of cesarean sections performed at the 
Sloane Hospital during the past six years it was apparent that some interest- 
ing trends in the scope of the operation were taking place. For this reason it 
seemed that it might be of value to determine the nature of these trends over 
a longer period of time, more especially in relation to the changing attitudes 
toward the indications for the operation. The present survey therefore starts 
in 1934 and includes 1948, so that fifteen years of experience are reported. 

Cross Trend 

Of interest, first, is the over-all trend for the total use of the operation. 
In Fig. 1, the cesarean section incidence for the larger obstetiucal services in 
Manhattan is sho^vn. The curve representing the total incidence of the com- 
bined services of "Woman’s Hospital, Sloane Hospital, New York Hospital, and 
Believe, for the years 1934 to 1948 inclusive, shows that after a fairly steady 
incidence just below 4 per cent up to the year 1941, there has been a definite 
tendency for an increased rate since that time. This combined rate has 
presently reached 6.2 per cent. The upivard shift dates to the introduction 
of antibacterial therapy, which, more than any other factor, has definitely 
widened the scope of the operation. The inauguration of hospital blood banks 
came at about the same time and these, no doubt, have also played a role in 
this upward ti-end. 

If the services are considered individually, the same tendency for an in- 
creasing rate since 1942 is noted in each of them but to a variable degree and 
from a different base. The Belle^^le Service is somewhat of an exception in 
that the rising incidence which began there in 1944 has again returned to pre- 
antibiotic levels in the last two years. The New York Hospital and our own 
sevviee continue to show an upward trend. At the Woman’s Hospital, where 
the higher rate for abdominal delivery began before that of the others, a top 
figure was reached two years ago and their rate now seems to be leveling. 

♦Presented at the Seventy-Second Annual Meeting Of the American Gynecological Society. 
Hot .Springs, Va., May 16 to 18, 1949. 
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hemoglobin varied from 107 per cent to 125 per cent plus. In I his series there 
were seven cases reported as 125 per cent plus. The average, making no allow- 
ance for the plus signs, was 116.4 per cent. The difference in the two averages 
of fetal red blood cells is only 130,000. This is even smaller than the difference 
of 280,000 which I. found between early and late ligation of the cord, when the 
blood counts were made just before the babj"- left the nursery. The difference is 
so small as hardly to justify the more difficult technique of delivering the pla- 
centa before severing the cord. 
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nearly all tlie more difficult operative deliveries will l)e done in tliis way? 
Is it likely that we maj^ reach a point when vaginal jirocedurcs that I’equire 
operative force Avill be perfoianed onlj'' on the rai’est occasions? The trend 
seems to be very much in that direction and unless some unforeseen factors 
introduce a discontinuity of the curve, we shall be pi'actieing that kind of 
obstetrics within the next ten yeai's. 

% 



Fig. 2. 


In view of these changes we should ask ourselves how they might affect 
the practice of obstetrics. At first thought, realizing that this eliminates 
much of the operative surgery of the labor room, Avhich after all has been the 
stock in trade of the experienced obstetrician, it might suggest that the 
specialty will graduallj^ revert to a sort of expert midwifery garnished by the 
cesarean operation. Let us develop this idea a little farther. The manage- 
ment of labor bj'^ either easj’' Amginal delivery on the one hand or cesarean 
section on the other could be achieved bj’ adopting one of three polices. The first 
would aim at veiy broad indications for the cesarean section operation in such a 
manner that the operation would be done at the slightest departure from 
normal labor. This policy can never gain favor because there will always be 
an advantage in the normal delivery. The factoi's which make the cesarean 
section operation so safe today make the normal vaginal delivery even safer. 
Greater safety, especially to the mother, will always be inherent in the normal 
delivery and for that reason Ave will never reach a stage in the development of 
the specialty Avhen the cesarean section rate may be permitted to rise with 
impunity. A second policy, in some ways the reverse of the first, might readily 
favor the operation in such obvious complications as placenta prcAda, but 
A\muld alloAv long trial labors before abdominal section Avas done for the 
dystocia problems Avhich, of course, constitute the majority of the indications. 
Such a policy Avould inidoubtedly result in a desirably Ioav section rate and, 
presumably, a Ioav Arnginal operatiAm I'ate if desistanee from vaginal operations 
could be practiced until a full second stage had been given. If Ave reach a 
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Assuming that a , patient will return to the institution that performed the 
primaiy section, it is obvious that any broadening of the indications will re- 
sult in an even greater increase in the total operations due to the repeat 
sections. This no doubt partially accounts for the present high rate at 
"Woman’s Hospital and will be a factor in the rates of the other hospitals 
during the next few years, even if there is no further change in their cesarean 
policies. 



Vaginal vs. Abdominal Operations 

Another trend that deserves mention deals with the extent to which the 
cesarean section is replacing other vaginal operations. 

In Fig. 2, operative deliveries are calculated as the total number of 
cesarean sections, midforceps, liigh forceps, breech extractions, versions — 
except those done for the second twin — and craniotomies. It will be noted 
first that there has been no increase in the total incidence of these operative 
deliveries. If anything, there has been a slight decrease. When the cesarean 
sections are calculated as a percentage of these total operative deliveries it 
is observed that for the past ten years there has been a slow but steady sub- 
stitution of the abdominal delivery for the other obstetric operations in such 
a manner that, while in 1939 the cesarean sections constituted 35 per cent of the 
total operative deliveries, in 1948 they rose to exactly 70 per cent. Since, as 
already pointed out, there has been no material change in the total number of 
obstetric operative procedures, it follows that the cesarean section has been re- 
placing the other operations. This substitution has been made with an extremely 
low maternal loss. We have performed the last 1,064 consecutive cesarean sec- 
tions vfithout a single maternal death. 

It is of interest to consider for a moment the possible shape of this exirve 
in the next ten years. If 70 per cent of the major operative deliveries are 
now done by the abdominal route, is it probable that at some future time 
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also improved. In the first half of this study there were two maternal deaths 
among the 138 primary sections done for cephalopelvic disproportion, and in 
the last half there have been no maternal deaths in the 214 sections performed 
for this reason. 


PRIMARY CESAREAN SECTION FOR 
CEPHALOPELVIC DISPROPORTION 
PER 1000 PRIMIPARAS 

(WARD SERVICE - SLOANE HOSPITAL) 



Uterine Inertia 

Frequently associated with cephalopelvic disproportion 's the condition 
of uterine inertia. A division of these eases into three five-year periods (Table 
I) shows no change in the incidence of the oi^eration with a small reduction in 
fetal mortality. Since it Avas our clinical impression that an increasing num- 
ber of sections are done in this category, it is likely that the discrepancy be- 
tween the figures and this imjAression is due to the fact that those cases of 
uterine inertia associated with abnormal pehds are listed under cephalopehde 
disproportion as the primary indication and therefore do not appear under 
this category. The two indications are not ahvays separable. 

. Pituitrin infusions, Avhich are currently employed for this condition, have 
not been used long enough to have had any appreciable effect on the figures, 
but it is likely, judging from our limited but favorable experience, that tliis 
condition, Avhen it is not complicated by other faetoi’S, Avill require eesarean 
section less often in the future. 


Table I. Cesarean Section in Uterine Inertia 



CASES 1 

cesarean section* 

CORRECTED 

FETAL JIORTALITV 

1934-1938 

292 

5.1% 

5.5% 

1939-1943 

280 

6.4% 

3.0% 

1944-1948 

224 

5.3% 

4.0% 


»Uterine inertia was primary indication. 
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point that permits this kind of obstetrics with safety to mother and child, we 
may well have the substitution of a team consisting of general practitioners 
and general surgeons to manage labor instead of the obstetrician. This policy 
may be seemingly quite practicable in view of the protection from infection 
alforded by the antibiotics and modern supportive therapy, and would have 
far-reaching effects in changing the present pattern of obstetrics as a specialty. 
In many quarters this policy is actually followed today but it has definite 
drawbacks which will keep it from gaining favor. Apart from the many 
prolonged and needless trial labors, it has the same deterrent argument against 
it that was made for the cesarean ad Mb. policy, namely, that if these late 
cesarean sections can be made safe, earlier sections will be even safer to the 
mother and more so to the child. 

A third policy, and what seems the most acceptable, would emphasize the 
need for better methods of prognosticating the pattern and end result of labor 
based on pelvic and fetal anatomical relationships and the potentialities of 
the contracting uterus. The obstetrician’s chief interest would lie more with 
the problems that confront him at the begining of labor rather than with its 
end. This naturally puts the emphasis more on an understanding of the 
physiology of labor than on obstetric surgery. With this change of viewpoint, 
he should develop increasingly precise tools that will enable him to determine 
with a high degree of accuracy the eases that will have dystocia and those 
that will deliver easily by their own efforts. In this way he will eliminate a 
great deal of vaginal olDstetric surgery and still maintain a low cesarean 
section rate. But even before all this may be possible, the obstetrician will 
gradually reduce the incidence of vaginal operative deliveries by accepting a 
less rigid definition of cephalopelvic disproportion based on his present prog- 
nostic methods and by simply substituting the cesarean section for difficult 
vaginal deliveries when the occasion for such deliveries unpredictably arise. 

Disproportion 

Cephalopelvic disproportion is the indication for cesarean section that 
is most difficult to define especially when relative degrees ai’e considered. In 
order to determine the changing percentage of cases of cephalopelvic dis- 
proportion treated by cesarean section, the total number of these cases should 
be known — those that are sectioned, the ones that are delivered operatively 
per vaginam, and the group that overcome the disproportion by moulding 
after vigorous labor finally to deliver normallj^. Since this total group is not 
available as such from the files and for want of a more satisfactory basis of 
calculation, it would seem l^est, although not ideal, to express the changing 
incidence of cesarean section for disproportion as a percentage of primary sec- 
tions for this indication among the total primiparas delivered. In Fig. 3 it 
will be noted that up to 1942 about 2 or 3 per cent of our primiparas were sec- 
tioned for disproportion. Since that time the policy in this respect has 
fluctuated, but within the last three years there has been a steady i-ise so that, 
in the last year, 5.8 per cent of the primiparas were so managed. .Some error 
may be present in these figures due to the fact that the Negro group has in- 
creased from 20 per cent at the beginning of the study to 38 per cent in more 
recent years. While this change in the racial cross section of the cases may 
of itself account for part of the increase in primary sections for disproportion, 
it is believed that the increase is due primarily to a broadening of the policy of 
performing the operation in cases of relative disproportion. 

Perhaps the best data to substantiate the value of such a policy is noted in 
the fact that cranial birth injuries, as revealed by our autopsy files, have been 
reduced to very nearly one per thousand births. The maternal outlook has 
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Breech Presentation 

As in many of the other indications for cesarean section there has Ijcen 
an appreciable increase in the use of the opei-ation for breech prosentatioji. 
This rise has been fairly steady through the entii’e fifteen years with perhaps 
a shaiper increase since 1942 . The rate for the first three years, 1934 - 35 - 36 , 
was exactly 5 per cent, and in the last three years it has risen to 32.3 per 
cent, more than doubled. In evidence of the value of such a trend we note 
that the corrected fetal mortality J’ate has drop])ed from 7.0 pei’ cent to 2 pei- 
cent. It is interesting to point out here one of the features associated with 
a rising cesarean section rate which has been in evidence through the study. 
It will be noted (Fig. 5 ) that although the incidence of cesarean section for 
breeches rose from 10.5 per cent in 3943 - 44 - 45 , to 32.3 per cent in 1946 - 47 - 48 , 
there was no further reduction in the corrected fetal mortality j-ate. This 
suggests that rising cesarean section rates result in diminishing relurns in .so 
far as fetal salvage is concerned. Theoretically, we can say (hat each indica- 
tion has its top incidence figure be 3 ’’ond Avhich veiy little is to be gained. 
From these figures it would seem that in our eases at least there is little to 
be expected bj^ increasing the eesa7’ean section incidence for breeches bejmnd 
ten per cent. 

CESAREAN SECTION IN BREECH PRESENTATION 
% 



Malpresentation 

Due to the small number of cases involved, the malpresentations, which 
here include transverse lie, face and brow presentations, are divided into the 
first eight and last seven years of the studj^ (Table II). No significant differ- 
ence is noted in the rates. This may be due to the small sampling. If the last 
three j’^ears are considered separatelj’' the incidence of cesarean section shows 
an increase with a fall in the fetal mortality rate. Whether this Avill be sub- 
stantiated in a larger series remains to be seen. 
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Placenta Previa 

The trend in the use of the cesarean section for the management of 
placenta previa indicates that this operation is being used more frequently all 
the time and is ■without any doubt the method of choice (Fig. 4). The figures 
indicate that it is no'w used in 75 per cent of the cases, where it seems to be 
leveling off. The one case of placenta previa out of four that is delivered 
vaginally is generally managed by simple measures, such as rupture of the 
membranes followed by spontaneous delivery. The vaginal deliveries also 
represent minimal degrees of the condition, with onlj’- a small amount of bleed- 
ing. Here; more than in any complication in obstetrics, we have reached the 
simple formula which may be expressed as: vaginal delivery without inter- 
ference or cesarean section. It is not inconceivable that there will be a grow- 
ing tendency to deliver'all cases of placenta previa by cesarean section. One 
point of argument for such a policy could be based on the fetal mortality rate. 

CESAREAN SECTION IN PLACENTA PREVIA 



Fi^. r. 


In the first half of this study this rate averaged 15.4 per cent when corrected 
for the congenitally malformed fetuses, antepartum intrauterine deaths, and 
baMes that weighed less than 2,000 grams. The cesarean section incidence for 
this condition then averaged 30 per cent. In more recent years the fetal 
mortality rate corrected in the same way has dropped to 5.7 per cent. It 
could be argued that the fetal death rate can go still lower by treating placenta 
previa unequivocally by cesarean section. 

Of further interest is the fact that the maternal death rate for the first 
half of the series was 6.4 per cent and that the six fatal cases, making up this 
group, were all delivered vaginally by some operative means or another. In 
the past nine years, following what seems to be a more conservative policy 
of doing either a cesarean section or uncomplicated vaginal delivery, the 
maternal mortality has been zero. In the past fifteen years we have not lost 
a single mother with placenta previa who was delivered by abdominal section. 
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Table II. Cesabean Section in Malpresentation , 



cases 

PER CENT 

PER CENT CORRECTED 
FETAL MORTALITY 

1934-1941 

60 

25.0 

10 

1942-1948 

72 

20.8 

8.3 

1946-1948 

22 

36.4 

4.5 


Fibromyoma of the Uterus 

Fibromyoma of the uterus in our series has been treated by cesarean 
section in 15.6 per cent of the cases (Table III). There has been no significant 
change in the trend. Three maternal deaths have occurred in this grou]i 
of 576. cases. The three deaths recorded briefiy occurred as follows: In 
1935, laparotomy at the seventh month for acute red degeneration in a 
pedunculated fibroid, mistaken for a twisted ovarian cyst; death from broncho- 
pneumonia on the fourth daj''. In the same year, midforceps delivery at term 
followed bj^ sepsis. In 1940, midfoi'ceps delivery; postpartum degeneration 
in fibroid, resulting in sepsis. 


Table III. Cesarean Section in Fibromyoma 


1 

CASES 

1 CESAREAN SECTIONS | 

PER CENT 

1934-1938 

169 

31 

18.3 

1939-1943 

218 

27 

12.4 

1943-1948 

189 

32 

17.4 


Prolapsed Cord 

Since 1944 a new primary indication for abdominal delivery has appeared 
in our records (Table IV). Prior to that time the operation is not listed 
as a method of managing prolapse of the umbilical cord; since then eight eases 
are so recorded. As noted in Table IV, the corrected fetal mortality rate has 
been lowered from 18.9 per cent to 14.6 per cent. While this reduction in 
fetal mortality rate may not lie proportional to the number of cesarean sections 
done and suggests that some of the infants delivered in this way might have 
been managed safely by the Amginal route, there is reason to believe that this 
complication will be treated by section with increasing frequency. This will 
be especially true when the cervix is incompletely dilated. Where minutes 
count this indication for abdominal section Avill make it mandatory that in the 
ideal obstetrical service the means for carrying out a rapid cesarean section 
lie easily at hand. 

The eight cases treated liy cesarean section all resulted in living babies. 


Table IV. Cesarean Section for Prolapsed Cord 




CASES 

CE.SAREAN SECTIONS 

CORRECTED PETAL 
MORTALITY 


1934-1944 

90 

0 

18.9% 


1945-1948 

48 

8 

14.6% 


Cardiac Disease 

Cardiac disease represents the only indication for which there is a clear- 
cut fall in the incidence of cesarean section (Table V). We have always 
been conservative in the management of these cases, but even more so in our 
recent experience. In the past four years we have done only one cesarean 
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section priinarily for tliis condition. At one time it was feJt tliat cesareaii 
section, offering the possibility of sterilization, had certain advantages in 
selected cases but this is no longer a consideration in onr present policy. Our 
experience confirms the fact that cardiac disease per se should ncvei’ be a 
primary indication for the operation. AVe feel this waj’’ in spite of the fact that 
the fifteen cardiacs treated by cesarean all did well and that the three out of 
eight patients whose deaths oecurj'cd in the postpartum period were de- 
livered by the vaginal route. 


Table V. Cesakean Sectjo.v in Caudiac Disea.se 



i 

CASKS 

CESAREAN 

SECTIONS 

DEATHS 

FOLLOWING 

CESAREAN 

SECTION 

TOTAL CAUDIAC 
DEATHS 

1934-1938 

234 

11 

0 

4 

1939-1943 

268 

3 

0 

3 

1944-1948 

185 

1 

0 

1 


Summary 

The trend for the cesarean section operations at Sloane Hospital during 
the past fifteen j'^ears shows a rise in the total use of the operation which has 
shown no discontinuity since 1942. This agrees generally with the averaged 
curve presented b3’- four of the larger obstetrical services in Manhattan, and 
undoubtedty represents a valid broadening of the indications for the opera- 
tion consistent with the safety factors contributed bj^ recent advances in 
antibacterial and antishock therapy. 

The increasing trends for the operation arc noted most strikinglj'- in 
placenta previa, followed by cephalopelvic dis])roportion, and breech presenta- 
tion. Uterine inertia and fibromjmma show no significant changes in their 
trends. Malpresentation shows a veiy recent upward trend. Pre-eclampsia, 
accidental hemorrhage, and elderly primiparity which were also studied but 
not detailed show very irregular and unclassifiable trends. Cardiac disease 
shows a definite fall in the rate of cesarean section. Finally there has been 
added a new indication for the operation, namely, prolapse of the umbilical 
cord. This condition may well show an increasing incidence in the future. 

Concurrent with the increasing incidence of the operation there is a 
definite .shift in the proportion of abdominal deliveries, when compared to the 
number of vaginal operations. This is even more significant because there has 
been no change in the total number of all operative deliveries. The implica- 
tion of this trend is that obstetrics is moving awaj^ from the area of vaginal 
obstetric surgeiy toward abdominal delivery. In support of this it can be 
shown that under ideal conditions the abdominal delivery is not more hazard- 
ous to the mother than the difficult Arnginal operations and is certainty less 
traumatizing. The risk to the child is decreased as well. Against this trend 
it may be said that it will lead to unneeessaiy cesarean sections that are done 
when a vaginal delivery could have been effected easily and safety for both 
mother and child. Since it is axiomatic that uncomplicated vaginal deliveries 
will alwaj’^s be safer than abdominal deliveries, these unnecessary sections 
done for convenience or because of ignorance cannot be justified. 
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Discussion 

DR. E. D. PLASS, Iowa City, la. — ^With such a reduction in the risk from abdominal 
delivery as has materialized during this past generation, it was inevitable that there would be 
some relaxation in indications for the operation. In my clinic the incidence of cesarean section 
has risen from 1.0 or 1.5 per cent to 4.0 per cent during the past twenty-three years, and I 
believe the increase has been justified and reasonable. By eliminating the physically difiScult 
and mutilating vaginal deliveries that were so disastrous to both the mother and her child, the 
operation has served a specific and beneficial purpose. 

On the other hand, no one has yet harf the temerity to propose that all women be de- 
livered abdominally, a tacit admission that cesarean section is more dangerous than vaginal 
delivery. Statistical data now available support the belief that neither the maternal nor the 
child mortality of abdominal delivery can be reduced to that of normal vaginal delivery. We 
are, then, confronted with what the economist recognizes as ''the theory of diminishing 
returns” — there must be a point beyond Avhich the lives and health of pregnant women and 
their children as a group would be prejudiced by further relaxation of the indications for 
cesarean section. Where this imint lies would obviously provoke argument, but I am in- 
clined, in view of our present information, to place it in the neighborhood of 5 per cent. 

Another phase of the problem concerns the grou-ing tendency to substitute abdominal 
delivery for induction of labor whenever an acute complication demands interruption of 
pregnancy, even though the latter is generally effective and certainh’ safer. When the 
complication is not likely to recur in a subsequent gestation, the use of abdominal delivery 
would seem rarely to be justified since it reduces the w'oman to what some have called an 
"obstetric cripple,” an expression that emphasizes not only the artificial weakness of the 
uterine wall but also the mental state that militates against much further increase in the 
size of the family. Most women do not want more than two or three children, when the 
birth of each child demands a major abdominal operation, and many feel that one such ex- 
perience is enough. The sociologic implications of families that do not provide numerical 
replacement of the breeding stock, the parents, are obvious. 

Since many of the recognized indications for abdominal delivery are essentially fetal in 
nature, I must confess some curiosity about the total uncorrected child mortality in Dr. 
D’Esopo’s series. I inherently dislike corrected statistics, and particularly in cesarean sec- 
tion, w'here the indication for the operative intervention is so often fetal. I would be in- 
clined to view the extraction of a child with a congenital anomaly incompatible wutli extra- 
uterine existence or of a nonviable premature infant as a therapeutic failure, unless the opera- 
tion were actually life-saving for the mother, and there are really few such instances. 

We should then, I feel, be cautious about lending the prestige of this Society to any 
marked and sudden extension of the indications for cesarean section beyond the point where 
the operation truly serves the best interests of the two patients involved. 

DR. W. C. DANFORTH, Evanston, 111. — I wish to present some figures concerning 
cesarean section from our service at the Evanston Hospital. These figures .are taken from a 
study of the last 20,000 cases which was made by my colleague. Dr. R. M. Grier. The number 
is actually 20,811. The great majority of these were private patients. The staff consists 
wholly of obstetricians W'ho are members of the Department of Gynecology and Obstetrics of 
Northwestern University. I am in accord with the opinion which has come from a number 
of clinics in the past two or three years, that cesarean section should be used more liberally 
in the management of placenta previa. But there is too great a tendency in some places to 
broaden the indications too greatly. In a recent visit in a large city I was told by a member 
of the obstetrical staff of a hospital which is regarded in that city as one of the best, that the 
incidence of cesarean section in that institution varied from year to year from ten to twelve 
per cent. This seems entirely out of line and wmuld indicate that many problems are being 
solved by section w'hich might be dealt with by other obstetrical means. 

In the 20,811. cases in our service there were 856 sections, or 3.26 per cent. The 
maternal mortality in this series of sections was 0.93 per cent. 
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Many phy,sician.s, cliiefly tlioso Avliose ob.slelrical experience is not extensive, .seem 
to feel tliat abdominal delivery is a rather certain way of obtaining a living cliild. 
Because of the indications for wliicli many sections arc done iliis cannot be so. Abruptio 
placentae, placenta previa, and severe toxemia take an inevitable toll. The fetal mortality 
in the group of sections was S.2 per cent. This may be compared witli the fetal mortality 
after midforceps operations, for example. This was 2.2 per cent. That operative delir’cry 
ivas not avoided may be indicated by the incidence of outlet forceps delivery which was 50.2 
per cent. 

Cesarean section is an operation of tremendous importance. This fact, however, should 
not cause us to advocate it when sufficient indications do not exist. The mortality of section, 
even in well-staffed institutions, is usually somewhat greater than that of rna.ior abdominal 
gjTiecological procedures. AVliile our mortality rate of 0.93 per cent is a satisfactory figure it 
still is higher than our mortality in either total abdominal or vaginal hysterectomy. In a few 
cases only deliver}' through the vagina was permitted after cesarean section. Our over-all 
obstetric mortality in this group, including all operative procedures, and including some deaths 
from disease present during pregnancy and parturition, was 0.0!>1 per cent. While the 
danger of cesarean section is notably less than it we.s years ago, it is still an operation which 
carries an appeciable mortality. While I am fully appreiu'ative of its worth, and we are all 
convinced that we cannot do without it, I would expre.ss a word of caution concerning a too 
great broadening of indications. 

DE. EDWAED A. SCHUMxVlvN, Philadelphia, Pa. — Whenever, I hear a paper like this 
thoughtful, philosophical presentation of Dr. D’Esopo, I am meiitally torn by the chart 
showing the tremendous number of cesarean sections done in another clinic and I wonder if 
in my own clinic possibly a similar chart would reveal not quite enough sections done. x\s I 
watched Dr. D’Esopo ’s graphs I was impressed by the C per cent incidence of section for 
cephalopelvic disproportion. Frankly, I do not believe that cephalopelvic disproportion of 
appreciable degree exists in 6 per cent. I think a little teaching of the mechanism of labor 
to our medical students might lower tliis indication markedly. 

I am in entire accord with what Dr. Danforth has said about cesarean section in the 
presence of hemorrhage. Section incidence cannot rise too high in severe placenta previa to 
suit my own idea. 

There are two points I should like to emphasize; cesarean section in the presence of 
malpresentation and cesarean section in the presence of a dead baby. Dr. Plass has .spoken 
of the therapeutic failure if a dead Ijaljy were delivered by cesarean section. That in general 
is quite true, but what about the neglected, impacted transverse presentation in a patient who 
has had attempts at delivery from below and finally arrives at the clinic a bad surgi<‘al risk? 
She often is also a bad obstetric risk with a dead baby, and I have yet to see the obstetrician, 
be he young or old, trained or untrained, who has had sufficient experience with difficult 
embryotomies to do them well. This is a formidable procedure at best and, after the passage 
of one or two hours, one may find that the patient is in serious condition from shock and 
blood loss and exhaustion, and embryotomy may or may not have yet been accomplislied. With 
the enormous improvement in surgical technique through extraperitoneal section it is in our 
c.xperience — and we now have some twenty-six cases to record — a perfectly safe procedure for 
the mother to do an extraperitoneal cesarean on a dead impacted transversel}’ presenting baby, 
to extract the baby through the uterine incision by embryotomy, if you please, under the 
eyes without difficulty, with much less risk to the mother, and I advocate this procedure in this 
indication. 

I fear we are a little “loose” with our cesarean sections. It is so perfectly simple to do 
the operation under local anesthesia two, three, or four times. I find that these patients who 
have been operated upon under local anesthesia do not object to repeat sections, but I do 
believe that we must guard against too ready a tendency to perform cesarean section in the 
presence of a very dubious cephalopelvic disproportion. 
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DE. NOEMAN P. MILLEE, Ann Arbor, Mich. — I n-ould like to ask the essayist -what 
lie does with the fibromyomas for which cesarean section was indicated? ■ 

DE. GEOEGE EA-MPEEMAN, Detroit, Mich. — Having been trained as a conservative 
by a conservative teacher, it has been very difficult for me to rid myself of conservatism and 
I must confess that I have resisted a great many of the procedures that took us away from 
conservatism. I have embraced some of the ideas of the newer obstetrics, but I feel resistant 
toward becoming too radical. 

I have often seen the indications for cesarean section labeled after the performing of 
this operation. I would make a plea for more careful preoperative diagnosis of the indica- 
tions. For instance, too often cesarean sections are performed for bleeding without a precise 
diagnosis of the cause of the bleeding. The fact that occasional!}' the roentgenologist does 
not properly diagnose the position of the placenta gives some obstetricians the attitude that 
roentgenologic examination does not mean much, and they are afraid not to operate. The same 
is true of cephalopelvic disproportion. A patient may have labored for a long time and dis- 
proportion comes into the mind of the obstetrician. In fact, it amounts to a fear in the 
minds of many men. The cesarean section is then performed just because of fear. It takes 
a great deal of experience to develop good judgment and fortitude so as not to be led into 
these radical operative methods simply because we are afraid. 

DE. JOSEPH L. BAEE, Chicago, 111. — There are a few points which we carry out in our 
institution which I think it might be well to convey; most of you probably do the same things 
but lest you do not I want to emphasize them. 

The cephalopelvic disproportion group is always debcatable. We have an inviolable 
regulation in our department at Michael Eeesc Hospital that at the time of section the inlet 
must be measured while the abdomen is open and the biparietal measurement of the fetal 
head is taken immediately after delivery. At the regular monthly meeting of our depart- 
ment every cesarean section is analyzed in detail and particularly as to the indications. We 
emphasize the necessity for a recorded preoperative indication before a patient is subjected 
to cesarean section. It happens that every once in a while our cesarean section percentage 
goes up, and after the following monthly analysis it goes down. 

I believe that cesarean section for any indication whatsoever u-ithout a vaginal examina- 
tion is subject to incomplete preoperative diagnosis. We refuse to be intimidated by the 
anxiety that accompanies a vaginal examination preceding cesarean section. And we not only 
permit it; we insist upon it. 

DE. nelson B. SACKETT, New York, N. Y. (By invitation). — I would like to make 
one comment concerning the value of extrapcritoneal cesarean section in cervical dystocia 
cases. I know I am on dangerous ground in using that word. In 1940 I reported the 
incidence of true cervical dystocia. In 8,000 confinements in Woman’s Hospital in New York, 

I threw out seven out of eight so-called cervical dystocia cases and retained one per cent, or 
80 cases of true cervical dystocia. 

Along with Dr. Schumann, I would like to put in a plea for the use of extrapcritoneal 
ce.sarean section in these cases. I feel that having the extraperitoneal cesarean section "up 
your sleeve” enables you to exercise conservatism along the line Dr. Kampermann mentioned: 
to have the courage to let the patient labor on a few hours longer, knowing that you can 
still get out of a bad situation with extraperitoneal cesarean section. My study in 1940 
showed that most of these patients Avere safely delivered from below, usually by medium 
forceps and occasionally with the blades inside the cervix. In those cases where rve guessed 
wrong, the extraperitoneal cesarean section gave excellent results for mother and baby. 

DE. D’ESOPO (Closing). — I am inclined to agree with Dr. Plass that the cesarean 
section must be looked upon as a crijjpling operation from the point of A-iew of future preg- 
nancies. Many of these patients haA-o only one baby. In 1,000 cases reported last year only 
sixty-four Ai-ere delivered of their third or fourth babies. The sterilizing aspects of the opera- 
tion, ho\A-eA-er, are not in conflict Avitli the American norm of family size. With increasing 
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safety of tlie operation we are permitted greater latitude in the number of children that a 
woman may have before sterilization is carried out, 

I also agree that the induction of labor, especially in medical complications such a.s 
toxemia, vascular disease, and diabetes, may become a competing procedure. We have been 
inducing labor in these cases with Pituitrin infusion and have been impressed with its value. 
It gives us a trial induction which does not compromise the later section if this becomes 
necessary. We will continue to explore the po.ssibilities of this procedure with interest. 

With reference to the decreased returns of the operation in terms of fetal salvage, I 
have been impressed witli the fact that the economic law of diminishing returns applies to 
cesarean sections as Dr. Plass stated, but it varies for different indications. For placenta 
previa, the fetal salvage may increase as the section rate increases until a figure of near 90 
per cent is reached, whereas, in breech presentation, the salvage rate does not improve to any 
extent after a section rate of 10 per cent. For the entire group, the top rate beyond which 
the fetal return is no longer appreciabl}' increased is probablj' in the neighborhood of 6 per 
cent, varying with the type of sendee. This idea may Ije expressed in another way by saying 
that if we go beyond a certain ideal top cesarean section rate, the number of mothers that 
will require section to save one babj- becomes too high. 

Dr. Plass’ disagreement with corrected fetal mortality rates wliich wore used can be 
answered by saying that unless some correction is made it is difficult to say that the fetal 
samples are uniform. For example, if the lifesaving value of one operation is to be assessed 
against another, you start with a group of babies that is salvageable to begin with. I cor- 
rected the figures mth the view that the lowest theoretical mortality rate could have been 
zero and any mortality above that measures the comparable failures of the procedures em- 
ployed. 

Dr. Schumann said that a 0 2)er cent incidence of cephaloiJclvic disproportion among the 
primiparas was too high; he does not believe there arc that many cases with that indication. 
He is correct if he is talking about absolute degees of disproportion, but we are dealing 
here with relative degrees of disproportion. Our concept of disproportion keeps on changing; 
it is -not a static term. To justify the figure we can show that by raising the incidence of 
cesarean section for cephalopelvic disproportion from 2 to G per cent during the last fifteen 
years, we have reduced the midforeeps rate by exactly the same margin. As a consequence, 
we have saved many more babies by doing the extra 4 per cent sections in these primiparas 
than we could have if we had delivered them by force through the vagina. 

With every new advance in surgery which makes for greater safety to the mother, the 
variables involved in the concept of cephalopelvic disproportion need redefining. We have cer- 
tainly progressed to the point wliere it is unjustified to attempt operative vaginal deliveries 
that will result in major trauma to either mother or baby. We are approaching this ideal of 
atraumatic obstetrics without losing mothers, by raising the incidence of cephalopelvic dispro- 
portion in our clinic to the figure that Dr. Schumann criticized. 

Dr. hliller asked about our cases with fibroids. AVe do sections on 15 per cent of our 
total group that go through pregnancy with fibroids. This relatively small group of patients, 
therefore, is likely to have either very large or obstructing fibroids and as a consequence 
most of them were treated by hysterectomy. 



THE HISTOGENESIS OF UTERINE MYOMAS- 

Otto H. Schwarz, M.D,, and Seth Wissner, A.B., M.D,, St. Louis, Mo. 

(From the Department of Obstetrics and Gynecology, Washington University 

School of Medicine) 

M any years ago one of ns (0. H. S.) studied a specimen of a uterus of a 
nulliparous 18-year-old girl, which showed ver}’- small myomas. Scattered 
throughout the wall were many small foci of growths which represented myomas 
in early stages. It was decided from the study of this uterus that these myomas 
originated from small arterioles and very small arteries. At that time, as now, 
it was generally believed that the most coimnon origin of myomas was from adult 
cells or germ cells in the muscle fibers. This idea has been strongly supported 
by none less than the late Robert Meyer. Statements in the modern texts on 
gjmecologicar pathology will state that this is an undecided question. We, there- 
fore, thought it opportune to reinvestigate the entire subject. 

Prom a review of all the literature it was found that tlie subject had been 
thoroughly studied by Robert Meyer® and Hans Albrecht.^ In Meyer’s review 
he discussed all the early theories concerning the cell origin and referred to 
several writm-s who considered an immature cell as the start of this development. 
Meyer dismissed this idea with the suggestion that the lesions arise from the nor- 
mal uterine muscle, and sulistantiated this with an illustration showing the latter 
characteristics. He mentioned that blood vessels, especially the arteries, had 
been considered as a source of origin. Pie mentioned the work of Klebs, Roesger, 
Gottschalk, Stern and others. He stated that Aschoff, Faber, Willy, Becker, and 
himself felt that the smallest myomas did not have any relationship to the blood- 
vessel wall. Meyer also stated that Sakurai and Aschoff studied myomas 0.06 
to 0.02 mm. in size, and found that thej'' were not associated with the blood 
vessels. Capillaries appeared in those 0.2 mm. in size, but were regarded as sec- 
ondary. There were no illustrations in Aschoff’s work. We studied areas of this 
size, namety, 0.06 to 0.02 mm., and one cannot say for certain that these are 
going to, be myomas. In these the relationship to the blood vessels can be demon- 
strated, but they are too small to be considered as initial lesions. Meyer men- 
tioned that Stern, in seedling myomas 0.7 to 1 mm., found proliferation of 
muscle cells from the media ; but says this is entirely contrary to most prevailing 
opinions. Albrecht, in a similar review, stated that no exact definite piece of 
work had been carried out ivliich would settle the question of origin conclusively. 
He favors the origin from the uterine muscle and he points out that the uterine 
muscle cell has a great propensity for grovdh which is exemplified by its marked 
enlargement at full term in pregnancy. He feels that if this phenomenon is not 
trequently carried out a tendency could be developed in these muscle cells to pro- 
duce myomas as a result of this prolonged resting period. To this point we shall 
reter la ter. Sinee 1930 the literature on the subject has been rather fragmentary^ 
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and articles that have some bearing on tlie point under discussion have appeai-cd 
by Faulkner,- von Jasche, Horta, Homgren, Ravenna, Lipschiitz. 

Returning to the inactivity of uterine muscle cells as a possible factor in the 
development of myomas we would like to call attention here to the fact that 
duiing pregnancy the uterine circulation undergoes a much greater hyperplasia 
and hypertrophy comparatively than the muscle cells themselves. In the process 
of involution, the involution of the muscle cells is very nearly com])lete l)y six 
weeks and definitely so b.y eight. In the involution of the circulatory .system, 
three to five months are required and unfortunately, veiy frequently, this is not 
complete, leaving certain old vestige.s, giving rise to the condition Icnown as 
chronic subinvolution, first aeeuratel.y described lyy Fletcher Shaw. During 
pregnancy the increase in the caliber of the uterine vessels inez'eases many fold 
as early as the .sixteenth week, particularly at the jzlacental site, continuing to 
enlarge until near the end of term. This stimulation can be dii'cctly attributed 
to the action of estrogens and progesterone, the two hormones acting together 
to bring about the final picture. 



Fig. ]. — Nulliparous uterus: Age IS years: supravaginal hysterectomy. Photograpli slightly 
reduced. Uterus actually about fiO per cent enlarged. The walls are studded with small discrete 
myomas : the largest about 1 cm. in diameter is seen in the upper right side of the picture. The 
chief increase in size is due to ver.v numerous foci of growths from microscopic size to 1 mm. 
throughout the entire uterus. (Specimen presented by Dr. E. Lee Dorsett. March. 1920.) 


Manj^ investigators have produced hyperplasia of the endometrium with 
estrogens alone. No attention, however, has been placed on the character of the 
uterine blood vessels under these conditions. It has been ca.sually noted in the 
present study that in uterine walls in which there occurs a hj'perplasia of the 
endometrium, particularly exhiliiting the Swiss cheese pattern, invariably there 
is a marked hypertrophy and hyperplasia of uterine vessels in general, but par- 
ticularly in the middle third of the uterine wall. This obsei’vation is being fur- 
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ther investigated and will be presented in detail in another paper in the very 
near future. Clinically, sterility has frequently been mentioned as a factor in 
the incidence of myomas. Cullen called attention to this quite strildngly in his 
monograph with Kellj^ in 1910. He points out that in his material about 50 per 
cent of the patients were sterile. Others had full-term pregnancies, but it is very 
striking that the number of pregnancies in these individuals was definitelj" 
limited to one or two. Further, if myomatous growths do not occur clinically 
by the age of 50 j'^ears they seldom develop. Also, if they are recognized after 
the menopause and are causing no s 5 miptoms and they are not removed, seldom 
do they show any great propensity of growth. Again, during pregnancy 




Fig. 2. 






Vsr -i'r 













Fig. 3. 


, . ®’ig. 2. — Section from Fig. 1. Shows a small very cellular myoma 0.4 mm. clearly encap- 
n '^1*® darker areas with cells in concentric arrangement have their origin from very 
small arteries. • Myoma, 0.4 mm. in diameter. 

L, . Fig. 3. — ^High power of Fig. 2. Lumina of vessels in concentric areas readily compressed, 
“ut note the lumen is quite apparent in a slightly larger vessel in lower center of picture. 









1136 


SCHWARZ AND WISSNER 


Am. .1. Obsl. Gyncc. 
Decembor, 1949 


myomas seem to take on increased activity and even witii this increased 
activity do not cause the patient any noticeable difficulties inile.ss they un- 
dergo red degeneration, a ty])e of degenei-ation which is seen at other 
times but more especially during pregnanc.y. If a woman delivers, liaving a 
myomatous uterus, it has been noted that these myomas will undergo involution 
as well as the uterus and it is stated Iw .some that they actually disajjpear. This 
shrinking in size has also been noted from time to lime in myomas which are 
recognized after the age of 50 years. 


Fie. -1. 



Fig. 4. — Normal arteries of good size, middle third of adult uterus. Note number of 
nuclei in media and compare with subsequent pictures of marked hyperplasia of vessels. 

■ -Fig. 5. — Same field as Fig. 4, orcein van Gieson stain. Elastic tissue stains dark brown, 
muscle, yellow, connective tissue, red. In black and white reproduction elastic tissue appears 
black, muscle light, connective tissue also black. Note normal Internal elastic membrane,' fine 
elastic tissue in light media, in outer periphery dark adventitia, which actually stains bright red 
in contrast, 
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are stimulated hormonally in a more selective manner. Another question that 
arises is, “’Why do not myomas appear more frequently in experimental and 
certain domesticated animals?” It is Avell known that the}'- occur and this 
subject is reviewed in the excellent monograph of Feldman. Our answer to that 
fact is that the life s])an of tliese animals is so short that it is not compatible 
until the growth of myomas whicli in tlic human being is also well known to be 
comparatively slow. 



Fig. S. — Large hypertrophied and hyperplastic arteiy. Note this type of hyperplasia 
produces a. more flbrillated structure, such as is seen in many myomas. Note the proliferating 
media going into the adventitia, much like the extension of cells in a tissue culture. 


Material 

We selected from our files sections of uterine walls as they appeared. 
These sections included the entire uterine waU from endometrium to peri- 
toneum. Newer material was studied to the extent of about 100 uteri because 
we wished to stain the walls not only with hematoxylin and eosin but with 
orcein van Gieson stains. It had been the routine of our laboratories for a 
period of over seven years to stain the uterine wall with both stains, particu- 
larly to assist in making a diagnosis of so-called subinvolution. A total of 
some 750 specimens of the uterine wall were studied; more were available, but 
we feel sufficient evidence was gathered from this first series. In studying 
these sections we naturally looked for small foci of growth. Numerous small 
areas 1 mm. and less were found; a great many that measured between 2 mm. 
and 1 cm. were found as well. A certain number that were seen reached as 
high as 2 cm. in diameter. 

In the early part of the study we soon found out that it ivas far less diffi- 
cult to determine whether an early myomatous development came from the 
media of vessels, especially the arteries, than from the muscle per se. We feel 
our illustrations will bear out this point and, therefore, ivithout going into any 
great detail concerning our findings, we felt it would clarify matters to give 
rather detailed legends 'with each illustration. In myomas which we felt came 
from very small vessels the structure was rather consistent. Such lesions 
developed into very cellular myomas; the cells showed thickened and blunt- 
end nuclei ivith comparatively little cytoplasm. In these lesions numerou.s 
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■ ■ A question wliicli is immediately asked wken one attempts to emphasize the 
uterine blood vessel origin is, "Why do not myomas grow in the media of blood 
vessels in general?” They actually do, but only on rare occasions. Outside of 
the uterine body there are very few blood vessels which are not carrying out 
their ahnost full -physiological function constantly. The vessels in the kidneys 
may be a slight exception because no dou])t during pregnancy an increased 
volume of blood flows through them as has been shoAvn experimentallj^ The 
ovarian vessels, of course, are almost continually in a state of hyiDerplastic 
activity and retrogression. Apparently,, both the uterine and ovarian vessels 


Fig. c. 



Fig. 7. 


, G. — Shows two small arteries (hematoxylin and eosin stain). Both have same size 

uinien. Upper one shows marked proliferation in myoma-like fashion, lower presents no 
f-Pecial activity. 

. 5'ig:. 7.— Same field as Fig. 6. Orcein van Gieson stain. Note internal elastic membrane.s 

size, upper and' outer compressed but similar in size ; this is the smaller vessel 

in Fig. G. 
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the blood supply must come from the existing vasa vasorum which in turn must 
undergo hyj^erplasia if sufficient imtrition is to be supplied. This point is em- 
phasized by the fact that even in small ma.sscs of this kind (1 or 2 mm. in diam- 
eter) the center of these areas occasionally .shows some early hyalinization. One 
sucli case is clearly demonstrated in our illustrations (Fig. 11). 

There is a third pattern of myoma Avhich we have seen in the series as well, 
and these are more or less encapsulated masses which we feel come from the walls 
of fair-sized veins. Larger myomas with tin's pattern are also encountered. We 



Figr. 11. 















K i, . 

• ■'•v . 


Figr. 12. 


Fie. 11. — Encapsulated mass of myomatous tissue O.G mm. showlne thin spindled type of 
cell, characteristic of the cells seen in markedly hyperplastic uterine vessels. Origin from large 
artery, note the beginning hyalinization in the center. Nutrition of such lesions must be taken 
up by hypertrophic vasa vasorum ; if this is not sufficient, early hyalinization occurs. This is 
entirely different from the small ailerj- development wliich takes care of itself as growth 
continues. 

Fig. 12^ — Orcein van Gieson stain, same field as Fig. 11, proving it to he an artery involved. 
Reduplication of internal elastic membrane indicates multiparity (chronic subinvolution), but 
note how elastic membranes are broken up and diffused as seen in Fig. 13. 
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foci herded themselves together to form small encapsulated nodules. These 
myomas in developing actually received their nutrition from the vessels which 
formed them. Hypertrophy and hyperplasia of the larger vessels, especially 
those of the middle third, were common findings. This picture was controlled 
by the fact that in certain uteri the vessels for their size appeared as would other 
vessels in any other part of the bod3^ The hyperplasia was particularly con- 
spicuous in the larger arteries and veins, and there a different type of structure 
developed. This consisted chiefly of many elongated deeply staining nuclei 
running more or less in a fibrillated manner. The periphery of the vessel was 
involved first, then its center was involved, and finally the original lumen of the 
large vessels was obliterated. In order that these masses can continue to grow, 
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these small myomas show a very marked proliferation of their media made up 
entirely of deep-staining, closely packed cells witli a tendency to invade the 
neighboring matrix. It would seem that this might be considered under these 
circumstances as the source of their original development. 

In studying areas associated with large arteries the media shows marked 
proliferation. A good-sized internal elastic membrane in varying stages of dis- 
integration can be demonstrated. The internal elastic membrane is broken bj' 
the activity or pressure of these cells and can be demonstrated as present in the 
wall of such an artery in a diffused state (Fig. 10). The character of this 
lesion is not to be confused in any waj’- with the abnormal distribution of 
the elastic tissue in the picture of subinvolution of the arteries. 

Fig. 15. 
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have illustrated two (Figs. 13 and 14) . The search for lesions developing from the 
muscle fibers themselves was diligently carried out. Man^^ suggestive patterns 
were seen,’ but we state emphatically that it is far easier to find evidence of these 
early lesions, coming from blood vessels than from the muscle tissue itself. Of 
course, when the myoma develops to an^' size greater than 2 cm. it is almost 
impossible to make any definite assertions as to origin, with one exception. We 
have noted in myomas from 2 mm. to 1 cm. in diameter that they contain many 
arteries and veins, but the veins are not readil 3 ’^ distinguishable. Perhaps the 
reason is that the veins are more readily'- compressed, and their walls intimatel.v 
incorporated in the substance of the growing tissue. Prequentl.v the vessels in 


Fis. 13. 



Fig. 14. 


Eig. 13 . — Circumscribed nodule 0.4 mm. of myomatous tissue, pattern of which is some- 
times seen in larger mvomas — center lumen of a vein, muscle bundles in vascular form; 
“PJ'^Dahng of large muscle cells throughout area; marked cellular activity in walls of tiny 
arteries in area immediately surrounding mass. 

, Fig. 14.— Same area as Fig. 13. Orcein van Gieson stain. Note circle of irregular elastic 
tissue at the periphery of original vein (sometimes referred to as “the external elastic mem- 
’ in vein). . This diffuses into the original thin wall as well as into the surrounding hyper- 
trophied area. 
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veins do not penetrate the tumor. Histological study of a tumor, however, should not be 
relied upon too much for identification of vessels because it is gencrallj" taught that young, 
and even older, blood vessels of either series in a growing tumor, may all look alike. It is 
to be pointed out that veins arc easil}’ injectable in the trabeculae of a compound myoma, 
and on the other hand in adenom3'oma, which is usually under no great tension within its 
contained space, veins again fail to inject as in the ordinar}' myoma. Furthermore, in a 
tumor which has been the victim of such a serious obstructive vascular accident as acute 
red degeneration, dilated Ij^mphatic spaces should be and are present, and complicate the 
problem of positive identification. 

DE. EMIL NOVAK, Baltimore, Md. — Dr. Schwarz, in the presentation of his paper, 
initiated a method of presentation which might well be emulated: State j'our conclusions 
first, and then tiy to prove them witli j'our slides. The orcein-van Gieson technique which 
Dr. Schwarz has so elTectivelj'^ cmploj^cd since his carlj' daj's of study in the German 
laboratories has stood him in good stead in the present investigation. As I watclied his 
slides, however, I had the distinct feeling that thej’' threw much more light on the be- 
havior of blood-vessels witliin inj'Omas than thej' did on the histogenesis of these tumors. 
The thickening of the muscularis seen in maiy of the blood vessels was often localized, 
giving one the impression that the jiicture was due simplj' to tangential section, much as 
we see in the studj’' of blood vessels elsewhere, especiallj' Avhen the course of the vessels 
is not straight but more or less curved or spiral. I am glad that Dr, Schwarz did not 
inject the endocrine factor in his discussion of the origin of mj'omas, for the evidence for 
this is prettj’- slim. The question of whether those tumors have their source in certain 
rather immature colls of tlic uterine musculature, or from the muscularis of the blood ves- 
sels, is still an open one, but Dr. Schwarz’s study has been a provocative one, and his con- 
clusions have been very conservative, 

DE. SCHWAEZ (Closing). — I did not mention in the paper the phj’siologic hj-per- 
plastic changes in the normal uterus during pregnanej', for example. First of all I want 
to saj’’ something about the adenonyosis case which Dr. Faulkner injected ai?d, which 
showed no veins. Any one can take an ordinary section of a normal uterine, wall and 
notice that the arteries are outstanding but jmu will have to look more carefullj’ for the 
veins. This is illustrated as well in the pregnant uterus. The veins develop along with 
the arteries and j'ou see them as outstanding accompaniments whereas in the ordinaiy 
uterine wall the veins are compressed and not so conspicuous histologicallj^ as are the 
arteries. 

Also, I did not discuss the endocrine problem, but I believe that in the origin of 
myomas there is some abnormal stimulation of estrogen and progesterone. In that con- 
nection I can cite a case of a uterus of a woman aged seventy-eight jmars. She had re- 
ceived estrogen and progesterone for the past two j^ears bj’’ Masters of St. Louis, n^ho is 
making special observations on the effect of estrogens and progesterone on the aged. These 
slides show hjmlinization present very strikingly at this advanced age and throughout 
there is proliferation of new cells in the media of the vessels. 
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Conclusions 

We conclude from the study of our material that myomas commonly arise 
froin small arterioles containing smooth muscle in their walls, small and large 
arteries, and from both large and small veins. We feel that it is much more 
difficult to show evidence that they actuallj'- arise from muscle bundles; and al- 
though we made considerable effort to demonstrate lesions suggestive of this 
origin, we found none impressive enough for illustration. The very close rela- 
tionship in most instances of small myomatous areas to the blood vessels, and, on 
the other hand, their actual development from the blood vessels, make it ver}' 
difficult to account for muscle-fiber cell origin, because of the difficulty in deter- 
mining landmarks, which one can readily do in the case of the blood vessels. We 
found that the illustrations in the literature were meager, mostly not clear, and 
almost no photographs were found ; consequently we feel that no clear-cut illus- 
trations have been presented to date. We do not question the fact that muscle- 
fiber origin may occur as manj^ careful observers have concluded, but we ques- 
tion very much that the uterine muscle fiber per se plays any great part in the 
development of myomas. We acknowledge that this origin may exist, but we 
feel that the blood vessel origin is the more common. 
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Discussion 

DE. EOBEET L. PAULKNEE, Cleveland, Ohio. — Positive determination of the 
origin of a common tumor such as uterine myoma would be a landmark in gynecology. Dr. 
Schwarz presents evidence that myomas, more frequently than is usually thought, origi- 
nate from blood vessels, particularly arteries. From the mere nature of the growth of 
myomas, there may arise doubt that this matter is irrevocably settled and I am sure the 
author himself has no such idea. 

Many years ago, John Sampson spoke of the “basket” pattern of arteries surround- 
ing the young myoma with branches here and there penetrating its substance and furnish- 
ing its nourishment. The impression of probable function gained from such a pattern is 
that the vessels are called into being to feed a parasitic body suddenly arising in their 
midst. 

As myomas enlarge even slightly, most of them, not all, become veritable masses of 
blood vessels which inject as arteries, and here it seems to me is the crux of the situation 
m interpreting proliferative changes in vessels. Since there is and has to be amazing 
growth of blood vessels within the tumor to keep pace with its increasing size, the inter- 
pretation of proliferative cellular changes within the vessels themselves has to be made 
With the question in mind as to whether the activity represents tumor growth toward the 
usual nonangiomatous myoma kind, or is simply reproduction of themselves as blood vessels. 
The author has definite ideas as to why veins do not inject in myomas, and he may 
right that compression is a factor in producing failure of injection, rather than that 
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The selection of the cases for operation was made without in any way 
altering the preoperative test as originally descriljcd, Tlic primary complaint 
in every instance was urinary stress incontinence. With but a single excep- 
tion, all of the patients had borne one or more children. Four of them had 
had vaginal repairs of the Manchester type with plication of the vesical sphinc- 
ter. Another four had a urethrocele combined with a slight to moderate cysto- 
eele. Two were elderly Avomen (aged 60 and 75 years) totally incontinent 
Avithout any degree of prolapse and AA'ith only a small degree of anterior vaginal 
Avail relaxation. One had no clinical evidence of any loss of support of the 
urethra or of the vagina. The last or tAvelfth patient Avas of special interest. 
She had had a total hysterectomy for a submucous myoma and at the same 
time a A*esicourethral suspension for exertional incontinence. Ten Aveehs 
later the loss of urinary control recurred and became progressively Avorse. 
She Avas recently subjected to a second suspension operation. Tliis case pre- 
sented the opportunity to search for the cause of the failure of the first opera- 
tion and Avill be referred to later. 

A fcAv steps in the technique of the operation have been altered in this 
group, but not radically. In the original description, the first sei-ies of sutures 
placed laterally and equidistant along the course of the urethra betAA’een the ex- 
ternal meatus and the A'esical neck Avas made to include a portion of the AAmll 
of the lU’ethra as Avell as the Avail of the A'agina. Noav these sutures are directed 
to exclude the urethra and to include a stout bite of the vaginal Avail adjacent 
to the urethra. This change should avoid the risk of urethral damage. Al- 
though hematuria and the formation of a fistula Avere never problems com- 
plicating the initial series of cases, eliminating the hazard of injury to the 
urethra by placing the sutures solely in the vaginal Avail should lend more 
security to their grasp. Instead of alloAA'ing the Foley catheter to remain in the 
bladder for several days, it is noAv removed immediately after operation. On 
seven more recent occasions, the suprapubic Avound Avas closed Avithout drain- 
age. 

As part of the study, cystometry and cystography before and after op- 
eration Avere used as additional sources of information. 

The cystometric determinations shoAved a comparably normal detrusor 
mechanism in every instance. No- change aa^s noted that could be associated 
solely Avith stress incontinence or the correction of it. The importance and use- 
fulness of cystometry in the differential diagnosis of conditions causing in- 
creased intravesical pressure or a neurogenic bladder are appreciated. 

The cystogram Avas the source of more positive information. A total of 
seventy-five cystographic obseiwations Avere made on eight of the patients Avith 
incontinence and on five continent Avomen used as controls. From 200 to 250 
c.c. of' 5 per cent sodium iodide A\mre instilled into the bladder for cystography. 
Films Avere taken before and after operation Avith the patients in the recumbent 
and erect positions, and also Avhile voiding in the standing position. 

In the continent Avoman Avhile she is recumbent, the outline of the base of 
the bladder lies just at or little above the symphysis pubis (Fig. 1, A). When 
she stands erect, the position of the bladder is maintained (Pig. 2, A). A vol- 
untain^ attempt at micturition transforms the base of the bladder to a funnel- 



THE . FEMALE BLADDEE AND URETHRA BEFORE AND AFTER 
CORRECTION FOR STRESS INCONTINENCE- 

Andrew A. Marchetti, M.D., Washington, D. C. 

(From the Georgetown University Hospital) 

O N JUNE 8, 1944, approximately live years ago, simple vesicourethral sus- 
pension by the suprapubic route as described bj^ Marshall and his co- 
workers^ was first tried for the correction of female urinary stress incontinence. 
Their experience with the procedure from that day to May 11, 1948, a period 
of almost four years, was just recently published.^ That report includes the 
story of how the idea was conceived, the description of a preoperative test 
designed to make the selection of candidates for the operation most suitable, 
the description of the technique of the operation itself, and an analysis of the 
results of the operation. No formal attempt -was made by the authors to ex- 
plain or evaluate the mechanics by wdiich that particular operation restores or 
improves urinary control. 

Fifty patients constituted the basis of their clinical analysis, thiTty-eight 
of whom were women operated upon specifically for urinary stress incon- 
tinence. Of this latter group, it is noteworthy that twenty-five, or two-thirds 
of them, had had a total of forty standard operations which routinely should 
relitye urinary control, but had failed in these cases. After simple vesico- 
urethral suspension was performed upon the thirty-eight women with stress 
incontinence, the incidence of complete failures was 8 per cent. In 74 per cent 
of the same group the result was entirely satisfactory and in 18 per cent was 
tynsidered definitely improved. Wilfred Shaiv^ makes the comment that “vag- 
inal operations for the relief of stress incontinence have one factor in common 
—the originators always claim good results.” The approach by Marshall and 
his co-workers is not per vaginam. The claim, however, runs true. In fact, 
as our experience enlarges, it may be found that simple vesicourethral suspension 
by the suprapubic route may yield better results than some of the eommonlj^ used 
vaginal operations. Its worthiest indication as the procedure of choice is in 
eases of recurring incontinence where repeated vaginal operations have failed 
and have produced so much scar tissue that further attempts through the same 
route would be almost impossible. 

, For the past eighteen months, the author’s experience and observations 
3vith this procedure have expanded by intensively studying twelve additional 
patients Avith the complaint of exertional incontinence. Interest and attention 
were focused on the disclosure of factors contributing to and explaining the 
mechanism of the procedure’s success. It is the purpose of this communication 
,lo, present an evaluation of the clinical and anatomical findings that were 
.further accumulated before and after operation in the course of this study. 

r . 

.‘Pi’esented, bv invitation, at the Seventy-Second Annual 3Ieeting’ of the American Gyne- 
cological Society, Hot Springs, Va., May IG to 18, 1949. 
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having four vaginal examinations and whose labor was operatively induced. The third 
patient had received 100,000 units of penicillin every 12 hours, and the culture yielded 
penicillin-resistant EschericMa coli. She was a 21-year-old udiite woman with no living chil- 
dren, whose only complication was a third degree perineal laceration. 

Pour of the 14 positive cultures were taken over 72 hours after delivery. Two of these 
patients received a single injection of 200,000 units of penicillin on admission and the same 
amount one hour post partum. These cases yielded Gaffkya, anaerobic diphtheroides, anaerobic 
streptococci and pleuropneumonia-like organisms. The other two patients received onl}' a 
single injection of 200,000 units of penicillin on admission and showed anaerobic strepto- 
cocci from one case and E. coU from the other. All of these patients delivered without 
untoward incident. Case No. 95, which yielded E. coli, was a patient who liad a Pomeroy 
sterilization post partum for grand multiparity 

As shown in Table VII, there was onlj-- one ease in the penicillin series that had a 
temperature elevation of 100.4° F. or more on any two days post partum. This patient 
had uterine inertia for three da 3 ^s and prolonged ruptured membranes. She was placed on 
penicillin, 50,000 units eveiy 3 hours, 24 hours after the membranes ruptured, and therapj" 
was continued until the time of operation. She was delivered by a low cervical cesarean 
section and was placed on penicillin in oil and wax, 300,000 units daily. Her temperature 
on the second postoperative daj* was 102° P., the third daj- 100.4° P., the fourth day 100° P., 
and thereafter her temperature was normal. The uterine culture taken on the third post- 
operative daj^ was sterile. No cause for the temperature elevation could be found. 

The morbiditj' in the two series of patients is not comparable, since the patients in 
the control series were selected on the basis of a normal temperature, as mentioned before, 
whereas patients in the penicillin series were selected at random when they reached the 
deliverj' floor, and were followed regardless of their complications. However, it seems to 
us that the lo;\' raorbiditj’ in the penicillin series may be significant, although the series 
is obviously' too small to be conclusive. 


Discussion 

Even though this study is open to criticism because of the limited number 
of eases involved, we think that we are justified in reporting the results at this 
time because they seem sufficiently convincing. The incidence of sterile cultures 
in the penicillin series as contrasted Avith the control series, 59.4 per cent as 
against 6.2 per cent, is certainly significant. If AA'e may discount the presence 
of the penicillin-resistant, probably nonpathogenic pleuropneumonia-like organ- 
isms, then the number of cultures shoAving no significant organisms in the peni- 
cillin-treated cases is 74.1 per cent. As sIioaaui in Tables I and II, the predom- 
inating organisms in the control series AA'ere penicillin-sensitive anaerobic strep- 
tococci and Bacferoidcs, both of AA^iich AAvre markedly decreased in the penicillin 
series (Talfie III). As shoAA'n in Table IV, from only one patient reeeiAong 
larger doses of penicillin aa’os a penicillin-sensitive anaerobic streptococcus iso- 
lated, the onlj' other oxganisms oecui'i’ing in such cases being penicillin-resistant 
A. aerogenes and E. coli, and a probably nonpathogenic diphtheroid. All but 
one of the cases in the penicillin series AA^hich shoAved penicillin-sensitive Bac- 
ieroidcs and anaerobic streptococci avci'c those on Ioav penicillin dosages and 
those in Avhieh cultures Avein taken later than 48 hours after delivery. This 
AA'OuId seem to indicate that relatively high dosages of penicillin, given pre- 
partum and postpartum, may eliminate penicillin-sensitiA^e oi’ganisms from the 
uterus fox’ at least three days or more post partum, and tliat a small amount 
giA'cn early in labor xnay be effective up to 48 houx’s folloAvixxg delivexy. 
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shaped structure and shows some descent of the vesical neck (Fig. 1, B). As 
micturition is initiated, the effect of the detrusor mechanism is noted in the 
change of the shape of the bladder and in the “funneling” and descent of the 
vesical neck (Fig. 2, B). It should be stated that the subjects used as eontrols 
were nulliparous and parous women with normal urinary control and well- 
supported vaginas. 



A. B. 

Fig, 1 . — M. R. (GH No. 9477). Multipara, continent. A, Recumbent position. Outline 
ot base of bladder a little above superior edge of symphysis. In the erect position, the same 
uonship is noted. B, Voluntary attempt at micturition in erect position. Note funnel sh&pe 
and descent of base and neck of bladder. 



A. S. 

f ,, Fi&. 2. — B. E. (GH No. 6146). Nullipara, continent. A, Erect position. Level of base 
VI D^^^aer just above svmphysis. Same relationship observed with patient in recumbent posi- 
bladd rnicturition initiated. Note funnel shape and descent of base and neck of 


In seven of the patients with stress iiieontineuce, the findings as revealed by 
cystography before operation were essentially uniform. In the recumbent posi- 
the base of the bladder is well below the superior border of the symphysis 
(Figs. 3, A and 4, A). In the erect position, the bladder descends a little lower 
with the base and neck assuming the shape of a funnel (Figs. 3, B and 4, B). 
These observations indicate that there must be some wealmess or relaxation pre- 
dominantly of the supportive structures of tlie pelvic fioor, or of the internal 
vesical sphincter mechanism, or both. 
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■Tile. exception to these regular, findings was noted in tlic eiglitli patient witli 
stress iheontinenee of moderate degree. and without any clinical evidence of loss 
of' vaginal support. Both in the recumbent and standing positions, tlie cysto- 
grams failed to demonstrate the characteristic shadows of tlie incontinent blad- 
der, in fact, they were not unlike those of the continent woman (Figs. 5, A and 
5, B). This situation, in the alisence of otlier demonstrable causes, points to an 
incompetent vesical sphincter not as.sociatcd with inadequate vaginal support. 


A. 


ji. 



o. D. 

> (GH No. 167i55), agretl 51 years. Nullipara, stress incontinence with mod- 

erate urethrocystocele. A, Kecumbent position before operation. Base and neck of bladder well 
below superior border of symphysis. B, Erect position before operation. Note descent and 
funnenng^ of vesical outlet. C, Recumbent position after operation. D, Erect position after 
operation. Note degree of elevation of bladder. 


In general, these observations on the continent and incontinent bladder are 
■in agreement with those_ just recently published by IMuellner.^ Ilis study on the 
etiology of stress incontinence based on many fluoroscopic observations not only 
comprises illustrations of the position of the bladder and vesical neck in sub- 
jects who have normal urinary control and in those who are incontinent, but 
also, demonstrates the mechanics of mictui’ition in both. 

Follovdng suprapubic vesicouretliral suspension, the most striking observa- 
tion made by cystography is the degree of elevation of the bladder that is ef- 
fected by the operations (Figs. 3, C, 3, D, 3, E, 4, C, 4, D, 5, C, 5, D and 5, F). 
Although urinary control has been restored in all of these patients to, date, it is 
‘noted that the position of the base of the bladder is slightly lower in the erect 
posture vdien compared to the recumbent (compare Pigs. 3, C, 4, C, 5, C to 
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Figs. 3, D, 4, jD, 5, D). Some of the distortion that is noted of the vesical shad- 
ows postoperatively are ineidtahly the result of the manner in which the struc- 
tures were- fixed to the sjunphj^sis aiicl the adjacent tissues. It is observed that 
the bladder neck and the urethra are closely approximated to the superior sur- 
face of the sjunphysis pubis -without showdng any distortion of their contour and 
lumen (Fig. 6). 


A. 


B. 



4. — B. C. (GH. No. 126G2), aged GO years, para iii. Recurring stress incontinence 
^iier Manchester type of repair and plication of vesical sphincter. A, Recumbent position, 
hnr/ft’i.® « position before operation. Level of base and neck of bladder well below superior 
of el Cj Recumbent position. D, Erect position after operation. Note degree 


Two chnical histories should be briefly reviewed at this point. First, the 
case that required a second vesicourethral suspension. 

Case 1. — t. L. CWEH, No. 279499), para iii, aged 39 years, had a total hysterectomy 
for a submucous myoma and a suprapubic vesicourethral suspension for stress incontinence on 
July 29, 1948. During October of the same year the incontinence recurred and became pro- 
gressively worse. The author was called in consultation early in April of this year. By 
vaginal examination the urethra appeared to be well suspended. Stress incontinence, how- 
ever, could be readily demonstrated. The preoperative test indicated that she was eligible for 
a second operation. On April 22, 1949, the author personally explored the site of the former 
operation and it was found that most of the urethra was well fixed and densely adherent to 
the posterior surface of the symphysis, but that the vesical neck and base of the bladder were 
relaxed and unsupported. The suspension and fixation of these structures were accomplished 
accordingly. The patient was discharged from the hospital in due time with a satisfactory 
recovery. 
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C. D. 

. ^* 5 ’. 5. — ^E. H. (GH No. 17692). agred 44 years, para iv. Stress incontinence without any 
clinical evidence of lose of support. A. Recumbent position. B, Erect position before operation. 
Note lack of descent of bladder. Findings simulate those observ'cd in normally continent 
woman. O, Recumbent position. T), Erect position after operation. Degree of elevation of 
bladder is notable. 



ZE. ^oE. 

Figs. ZE and oE . — Position of bladder during micturition after operation. 
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It was revealed by the former operator, who was attempting the procedure for the first 
time when he did the operation in July, 1948, that he had employed only six sutures to fix 
the urethra to the symphysis, and had failed to suspend the vesical outlet and base. If in 
this patient’s follow-up she remains continent, the reason for the failure following the first 
operation is obvious. 



Half i^fe S4S2). aged 34 years. After operation for stress incontinence. 

view showing close approximation of urethra to posterior surface of symphysis, 
distortion of urethra is in evidence. 


The second case came under observation at the Gallinger Municipal Hos- 
pital. 

Case 2. — F. W. (GMH No. D271), para viii, aged 36 years, was admitted Aug. 8, 1948, 
complaining of urinary stress incontinence. She had a second-degree urethrocystocele. Her 
last menstrual period began July 13, 1948. A suprapubic vesicourethral suspension w'as per- 
formed on August 12. No menstrual period appeared in August and shortly thereafter the 
dia^osis of pregnancy was established. Throughout pregnancy good urinary control was 
mamtained. The disposition of the case when she would reach term was repeatedly discussed 
and cesarean section was considered. On March 3, 1949, approximately six weeks before the 
estimated date of confinement, she was admitted to the delivery suite with ruptured mem- 
branes, the vertex deeply engaged, and after a labor of two hours and fifteen minutes with 
the aid of a midline episiotomy was delivered spontaneously of an infant weighing 5 pounds, 
5 ounces. To date she has retained good urinary control. 


This case is unique in the sense that it is the first record of a pregnancy 
tmd delivery, albeit premature, occurring soon after this type of operation. It 
raises the question whether cesarean section will be found necessary under 
such circumstances, inasmuch as the location where the defect is corrected is 
at the outer periphery of the birth canal and fixed to a position where trauma 
trom overstretching is less likely. 


Comment 

However controversial are the reasons advanced to explain the causes of 
female urinary stress incontinence, it seems fairly established that the strategic 
tactor in the restoration of urinary control lies in the rehabilitation of the ves- 
l^eal sphincter mechanism located in the bladder neck and the upper third of 
the urethra. Failure of the pelvic floor, especially the levator ani, to support 
the vesical neck, weakness or relaxation of the interna] sphincter mechanism 
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of the urethra, any .separation of the normal anatomical attaehmenls of the 
vesical sphincter mechani.sm may rc.sult in .sti-e.ss incontinence. Whether these 
defects are caused by trauma a.ssociated with childbirth and obstetrical pro- 
cedures, by congenital weahness, or by changes associated with senility, it is 
the vesical sphincter mechanism that occupies the center of the stage. Kelly’ 
aptly states that “the hey to .successful treatment lies at the internal orifice 
of the urethra and in the sphincter muscle which controls the canal at this 
point.” The case that required a second vesicourethral suspension adequately 
illustrates why the fir.st one might have failed. The key to .successful treatment, 
that is to say, the importance that .should have been given to the elevation and 
fixation of the bladder neck, was overlooked. 

It is known that stress incontinence may develop in the absence of any 
clinieal CAddenee of the loss of the siqiporting structures in the pelvic fioor, 
just as it is knoAvn that urinary control may be maintained in the presence 
of some relaxation. An evaluation of the cjAstographic findings that Avere ob- 
served in this studj'' gives eAudenee that relaxation of the structures supporting 
the bladder neck is most frequently associated Avith stress incontinence. 

Without excluding the usefulne.ss and the indications of other operations 
that have long been tried and found sueee.s.sful, further evaluation of the ex- 
perience that has been gained from the use of .suprapubic vesicourethral sus- 
pension for the correction of stress incontinence presents the folloAving points 
of adAmntage. The approach is simple and the technique is not difficult. The 
field of operation is relatively roomy and pei-mits of a full vicAv of the .sup- 
perior and lateral aspects of the urethra, the all-important neck of the bladdei’, 
and the base of the bladder. The procedure may folloAv a laparotomy in eases 
AAdiere combined vaginal surgery may not be indicated, but the need for the 
correction of exertional incontiiience is present. It may be elected among 
elderly patients in Avhom a major Arnginal opei-alion is not advisable, but the 
restoration of urinary control is paramount for their comfort and Avell-being. 
It may be further elected in Avoinen, particularly those in the childbearing age. 
AAfiio complain solely of stress incontinence and avIio appear to have no need 
for Amginal plastic surgery. It is especially an advantageous pi-ocedui-e in 
cases of recurring loss of urinary control A\diei-e i-epeated standard A'aginal op- 
erations haAm failed. 

The postoperative eystographic observations demonstrate that the Juost 
CAddent change effected by the procedure is the elevation of the bladder and 
the vesical oixtlet, and the fixation of the urethra Avithout distorting it to the 
posterior surface of the symphysis pubis. 

Since no muscles are plicated and no hammocklike support is constructed 
under the internal sphincter, it appears that the mechanism by Avhich simple 
vesicourethral suspension restores or improves urinary control is as it Avas 
implied in the analysis of the original series. Most sphincters have tAvo or 
more relatively firm attachments for the execution of their normal function. 
Simple elevation and fixation of the vesical outlet and urethra provide such 
attachment, and are a major factor in the maintenance of urinaiy control. 

Summary 

The selection of tAvelve patients Avith urinary stress incontinence forms 
the basis of this study. Simple Amsicourethral smspension as described by 
Marshall and his co-Avorkers AAms the procedure used to correct their complaint. 
An CAmluation of the clinical and anatomical findings observed before correc- 
tion, particularly AAdth the aid of cystography, shoAved that failure of the pehne 
fioor, especially of the leAmtor ani, to suppoi’t the vesical sphincter mechanism 
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Avas most freqiieiitlj’' associated with loss of urinary control. Cystography 
postoperatively.'fevealed the striking degree of elevation of the bladder and 
its outlet effected by the operation. It further demonstrated that the pro- 
cedure fixes the urethra to the posterior surface of the symphysis without dis- 
tortion. Although suprapubic vesicourethral suspension is not meant to sup- 
plant the standard vaginal operations for the relief of stress incontinence, some 
of the advantages are enumerated. It is indicated, as a result of this study, 
that the mechanism of the operation’s success lies in the fact that it restores a 
relatively firm point of attachment to the sphincter mechanism of the vesical 
neck, a major requirement for the normal function of any sphincter. 
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Discussion 

DR. JAMES R. MILLER, Hartford, Conn. — A short time ago I reported at this 
Society this same operation, devised b}’ Hepburn for the correction of prolapse of the 
urethra, 'and I made it plain that we were not s]Deaking of the incomplete and partial 
prolapse but of the real one, where the urethra turns itself inside-out. The first patient I 
had was seventy years old and, as Dr. Marchetti has said, the procedure is extremely 
simple. Following operation this patient voided without difficulty and without a catheter. 
About six months later I did a LcForte operation. 

I would commend this surgical procedure for consideration. The exposure is excel- 
lent. I have never done it for stress incontinence but have used it in five patients with 
prolapse of the urethra. 

dr. T. C. PEIGHTAL, New York, N. Y. — Dr. Marchetti has described to us what 
may well be one of the most important contributions to the operative attack on that 
often perplexing problem of stress incontinence. Most of us are familiar with his report 
recently published conjointly with Drs. Marshall and Krantz, giving the technique of this 
vesicourethral suspension operation, the preliminary test essential to selecting candidates 
for this procedure, and the end results in thirty-eight cases. The 8 per cent of failures 
m this first group may well be attributed to the vagaries of developing a new operative 
procedure. 

The additional study of twelve cases in which this operation was carried out per- 
sonally by the author forms the basis of today’s report. These cases comprise varied 
examples of stress incontinence in middle-aged and elderly patients, in nulliparas and 
multiparas, in many of whom other operations for relief of this troublesome symptom had 
failed. 

The alteration in the technique of placing the periurethral sutures, namely, in the 
vaginal wall only, rather than including the urethral wall as described in his original 
article, is a distinct improvement and in the hands of various operators will help to pre- 
vent . urethral injury. The necessity of placing supportive sutures in the bladder neck 
and lower bladder wall to the upper posterior symphysis or lower abdominal wall fascia 
is properly stressed. 

The removal of the indwelling Foley catheter at the end of the operation we hesi- 
tate to endorse without trial, since most of these cases have some hematuria for forty- 
■®ight hours and it seems to us that retention of the Foley catheter over this period is de- 
sirable so that small clotsj if present, may be washed out by frequent irrigation. How- 
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ever, we agree that tlie catheter slioiild he removed a,s early as possible since these pa- 
tients void promptly and, for the most part, liavc no residual urine. Since this operation 
results in a very dry field, drainage through the wound of the space of Retzius is seldom 
necessary or desirable. 

By his cystographic studies Dr. jrarchctli has shown convincingly both the anatomic 
bladder defect in stress incontinence and how his operation overcomes this defect. His 
theorizing on the injury to and the repair of the supports necessary to proper function 
of the vesical .sphincter mechanism is sound. 

A preliminar}' report of the Marshall-jM'archetti pin-up operation, by which name this 
vesicourethral suspension has come to be designated in New York, was given at the New 
York Obstetrical Societ}' in IMay, 1948. It came to me personally at a time Avhen I was 
dissatisfied over the number of essentially poor results wo were obtaining on our service 
with the Kennedy typo of fascial plication repair for stress incontinence which we have 
used for some year.s, and when the use of urethral supporting fascial strip from the ab- 
dominal wall, while for the most part successful in our clinic, were resulting in too many 
complications, .such as overcorrcction, failure of strips to hold, and one or two instances 
of urethral damage. Therefore, the possibilities of (he procedure which Dr. ^Afarchetti 
has described seemed most acceptable: its technical simplicitj', its lack of risk, particu- 
larlj' in elderly patients where length of operative time is important, its fresh field of 
approach through the space of Retzius rather than through the multiple scars of former 
vaginal operations, and its reported high degree of success with a minimum of complica- 
tions, convinced us to give it a try. 

Accordingly, since last August we have done the operation on five jjatients in all of 
whom one or two previous vaginal operations for stress incontinence had been performed 
with poor results, there in our own clinic. Their ages were 41, 53, CO, 69, and 74 years. 
One was nulliparous, one para ii, and three para iii. Leakage had been noted from one to 
ten years. As to results, four have been wholly satisfactory and one (our second attempt 
at this procedure) was a complete failure due to the brcakmg away of our suture supports 
from the coughing of postoperative atelectasis. .Since this experience we have placed 
packing in the vagina as a splinting support for forty-eight hours. However, this is prob- 
ably an unnecessary precaution in most cases. 

Our experience has convinced us that Dr. Marchetti and Dr. Marshall have devised 
an operation for stress incontinence which is not time consuming, which is easy of e.xecu- 
tion, which can be combined with both other abdominal and vaginal procedures, which is 
particularly adaptable and effective in cases where other measures by the vaginal route 
have failed, and which promises to give results far superior to any fascial strip transplant 
procedures which have been devised to date. 

DR. R. GORDON DOUGLAS, New York, N. Y. — Last week the ninetieth operation 
according to the technique described by Dr. Marchetti and Dr. Marshall was performed 
in our Hospital (New York Lying-In). The results have been satisfactory in 87 per cent 
of the patients, although in many instances the period of follow-up is not long. 

I have one suggestion to make in respect to Dr. Marchetti 's cystographic studies; 
viz., that a true lateral cystourethrogram better demonstrates the position of the bladder 
neck than an anteroposterior plate. In our clinic, we have completed research by means 
of a. true lateral cystourethrogram utilizing a modified Foley catheter filled with 30 per 
cent sodium iodide for contrast. The bladder neck can thus be marked in relation to the 
symphysis in the standing and sitting positions and wdiile the patient is at rest or at- 
tempting to void. This method has been useful to us particularly in studying the recurrent 
cases. It has another practical application in that it guides the operator in correcting the 
anatomical displacement of the bladder neck and urethra. 

DR. MARCHETTI (Closing). — I failed to mention that our cystographic findings be- 
fore operation, in general, are in agreement with those recently published bj^ Muellner. 

I appreciate Dr. Douglas’s suggestions. We are planning to do a study on urethral 
visualization by using opaque .substances. 
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'“pHE dramatic response obtained in a patient with acute suppurative pelvic 
L thrombophlebitis by ligatioii of the inferior vena cava and ovarian vessels 
performed Feb. 2, 1942, by one of us (C. O. C.) led to treatment by this pro- 
cedure of other patients failing to respond to a medical regimen. The results 
obtained in our earlier cases were reported in May, 1942.^’ ^ Subsequent com- 
munications®’ * have appeared as the series has increased. To date, fifty-nine 
consecutive patients with ligation of the vena cava and ovarian vessels have been 
observed. The youngest patient was 15 years old and the oldest was 65 years 
old. Six of the operations in the series were performed by members of the 
Department of Gynecology and Obstetrics of the Louisiana State University 
School of ]\'Iedicine, and fifty-three by members of the Departments of Gyne- 
cology and Obstetrics of Tulane University School of Medicine. With the 
exception of two patients, all were supervised preop eratively, at operation, and 
postoperatively by one or all of us. Most of the patients were under the direc- 
tion of the senior author. Forty-six patients were treated at Charity Hospital 
of Louisiana in New Orleans, and thirteen at various private institutions. Re- 
peated follow-up observations of these patients by us and detailed studies of 
the vascular status of the extremities by Drs. Ray, Burch, Winsor, and their 
associates in the Department of Medicine, Tulane Medical School, form the basis 
of this report. Twenty-seven of the patients have been followed from two to 
seven years and twenty-five less than a year (Table I). 


Table I. Years Followed in 52 Cases 


years followed 


NO. CASES 


0-1 

1-2 

2- 3 

3- 4 

4- 5 

5- 6 

6- 7 


25 

7 

7 

6 

2 

0 

5 


Hot at the Seventy-Second Annual Meeting of the American Gynecological Society. 
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It is to be einpliasized that ligation was pei’iVn'nied on patients only if they 
failed to respond to the medical tlierapy popularly em])loycd at that time. Pa- 
tients admitted Avitli pulmonary infarction consl.itiitcd the sole exception in that 
they were immediately sulrjccted to ligation. Wlien sulfonamides, penicillin, 
and streptomjmin became aAmilable, they were used in accepted dosage. During 
the past year, these prej^arations have been given in combination. In a few 
patients dicumarol, heparin, or a combination of the two, was also given. Thu.s, 
operation was performed on 1ho.se critically ill patients with the most severe 
inflammatory proce.sses who proved to be resistant to all other therapy. 

Indications 

The high mortality rate associated with nonoperative therapy in suppurative 
pelvic thrombophlebitis prior to 1942, the futility of ligation of the ovarian ve.s- 
sels alone or in comhination with one or more of the major pelvic. vcin.s, and the 
good results obtained in our earlier cases in whicii the normal venous return 
from the uterus was interrupted, i.c., ligation of the vena cava .and ovarian 
vessels, led in June, 1942, to a formulation of indications for ligation. It was 
hoped that, with the advent of many chemotherapeutic and antibiotic agents, 
this suppurative process might be controlled, but this has not been found to be 
true in all cases. Furthermore, neither the anticoagulants, nor a combination of 
anticoagulants, chemotherapeutic agents, and antibiotics have produced recovery 
in all cases. ' 

It is our opinion todaj^ as in 1942 that ligation of the vena cava and ovarian 
veins is indicated in the following eases : 

1. Patients with suppurative pelvic thrombophlebitis who fail to improve 
after four or five days of medical regimen (blood, chemotherapy, antibiotics). 

2. Patients with suppurative pelvic thrombophlebitis, receiving nonsurgical 
treatment, in whom pulmonary infarction develops irrespective of the duration 
of medical regimen. 

3. Patients with suppurative pelvic thrombophlebitis and evidence of in- 
farction on admission. Operation is perfonned on these patients immediately. 

4. Patients with large pelvic tumors complicated by phlebothrombosis, 
thrombophlebitis, or both, involving the iliac vessels. 

Surgical Approach 

In cases of suppurative pelvic thrombophlebitis following abortion, delivery, 
irradiation, or complicating pelvic abscesses the transperitoneal approach is 
emploj’-ed, since a successful result in these cases depends upon ligation of the 
normal venous return from the uterus, and by the transperitoneal approach 
both ovarian vessels and the vena cava can be inspected and ligated. In patients 
with suppurative pelvic thrombophlebitis following hysterectomy, the vena cava 
may be ligated extraperitoneally, as the continuity of the ovarian vessels with 
the pelvic veins has already been interrupted at the time of hysterectomy. The 
same approach is indicated in eases of phlebothrombosis involving the common 
femoral vein or veins (or higher) in both sexes. 

Case Mortality Rate 

Of the 59 patients, 52 survived (88 per cent) and 7 died (12 per cent) 
(Table II). The diagnosis of suppurative pelvic thrombophlebitis was sub- 
stantiated at operation or autopsy in all the patients who died. All patients 
who . died within one year of operation were_ considered operative failures, 
since it 'is our belief that nothing was accomplished if the patient died of clis- 
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The fact that penicillin therapy will usually disinfect the postpartum uterus, 
as suggested in tliis study, has the possibility of wide practical use. Further 
investigations on a large scale, however, will he necessary in order to confirm 
the clinical applications here suggested. 

Summary 

1. Uterine cultures were taken from 86 postpartum patients, 54 of whom 
received varying amounts of penicillin, and 32 of whom received no antibiotic 
therap.y. 

2. From 30 of tlie 32 cultures in the control series from untreated patients, 
various bacteria were isolated, predominantly anaerobic streptococci and Bac- 
teroides. 

3. Of the uteri of 54 patients receiving penicillin therapy, 32 were sterile, 
aerobically and anaerobically, and eight yielded onh' pleuropneumonia-like 
organisms. 

4. Only fourteen cultures in the penicillin scries showed significant bacteria, 
four of which were penicillin-resistant coliform organisms. All but one of the 
penicillin-sensitive organisms occurred in cultures taken more than 48 hours 
after delivery, from patients receiving small amounts of penicillin. 

5. The possibility of disinfecting the postpartum uterus by penicillin 
therapy has obvious clhiieal applications. 
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been our experience. The critically ill patient is the one who most needs it. 
Most of the deaths in this series were caused not by the operation itself but 
])y delay in operating. 


Tabwi 111. Deaths 


patient 

admitted 

OPERATED 

UPON 

DIED 

H. A. 

4/15/42 

4/18/42 

4/18/42 

A. B. 

3/15/42 

3/20/-] G 

j 

G/28/4G 

E. F. 

6/ 8/4G 

G/21/4G 

7/14/4G 

M. T. 

G. C. 

1/ 4/45 
12/1G/47 

1/25/45 

12/18/47 

1/30/45 

12/23/47 

F. S. 

9/30/48 

10/ 9/48 

11/17/48 

At. A. 

8/30/4G 

9/11/4G 

9/20/4 G 


cau.sk of death 

Peritonitis, pulnionarj' infarct, .splenic in- 
farct, postabortal pyometra, thrombus 
wliich invoh’cd .superior vena cava and 
auricle of heart, postabortal (autop.sy) 
Itupturcd mycotic aneurysm, inferior 
mesenteric artery, acute bacterial endo- 
carditis superimposed on old rheumatic 
valvulitis, postabortal (autop.sy) 
Subacute bacterial endocnrditi.s, post- 
almrtal (clinical) 

Septicemia, postabortal (clinical) 
Septicemia (Staphylococcus aureus), post- 
abortal (clinical) 

Possible lupus crytliemntosus, fibrinous 
pericardii i.s, granular vegetations of 
mitral valve, retained secundines, post- 
abortal (autopsy) 

Uremia, pj'elonepliritis, pleural effusion, 
bronchopneumonia, pulmonary tuberculo- 
sis caseous right lobe, perirectal ab.scess, 
infarct of spleen (massive hemorrhage 
from abscess wall) (autopsy) 


Three patients died of unrelated conditions, two, three, and two years, 
respectively, after operation. As can be seen in Talkie IV, in no way could death 
be attributed to complications of the procedure. Until the time of death all had 
normal menstrual function, exhibited no evidence of edema or ulceration of the 
extremities, and led a normal active life. 


Table IV. Late Deatils 


PATIENT 

OPERATION 

DEATH 

CAUSE OP DEATH 

0. D. 

1942 

1944 

Arsenical encephalopatliy 

G, JL. 

1942 

1945 

Third degree burns of body 

J. D. 

1942 

1944 

Hemorrhage at time of lobectomj' 


Condition of Lower Extremities 

The channels involved in the passage of blood from the pelvis and lower 
extremities following ligation of the inferior vena cava have been repeatedly 
studied. Recently, RolDinson,® from an excellent review of the literature on this 
.subject as well as from his o^vn experimental work, concluded that the vertebral, 
azygos, and portal systems of veins are the most important routes of collateral 
circulation and the supeidieial veins of the trunk are the least important. Infra- 
red photographic studies by us substantiate the latter statement (Figs. 2 and 3). 

Immediately following ligation of the inferior vena cava, mild edema of the 
leg and ankle is noted in most cases, but it usually disappears completely within 
a few weeks or months. Retrograde thrombi occasionally develop but respond 
readily to lumbar .sjnnpathetie block. In nearly all of our patients the right or 
left lumbar sjnnpathetie chains, or both, were severed at the time of ligation, or 
lumbar sjonpathetic blocks were performed postoperatively on the uninterrupted 
side or sides. We believe that such procedures are valuable adjuncts in relieving 
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tant metastasis even though the vena cava and ovarian vessels were success- 
fully ligated. It is important to note that the highest case mortality rate oc- 
curred in 1946 (Fig. 1), when penicillin became available to ns. In an attempt 
to evaluate accurately its use in suppurative pelvic thrombophlebitis, operation 
was delayed in two cases longer than our surgical judgment deemed advisable. 
Ill fact, four of the seven patients Avho died ivere operated on from nine to 
twenty-one days folloAving admission to the hospital. In our experience, if 
chemotherapy and antibiotics are to produce results, great improvement will 
be noted ivithin four to five da5’’s following their administration. 



,.ar-l942 43 44 45 46 


47 48 49 


Str$pfpmyein- 




Penicillin- tAMAAAAAAAmAnww\AA/VwW\Adfl 

1 


Fig. 1. 


Table II. Case jMortality Bate (Uncokkected) 


pathologic process 

CASE 

LIVED 

DIED 

I. Srippurative Pelvic Throm'bophle'bitis . — 
1. Acute 

(a) Puerperal , 

48 

42 

(5 

(b) Postliysterectomy 

5 

5 

0 

(c) Postradiation 

1 

1 

0 

(d) Perirectal abscess 

1 

0 

1 

,(e) Posttraumatic 

1 

1 

0 

2. Chronic 

1 

1 

0 

II. PhlehothroTrt'bosis Complicating 

2 

2 

0 

Uterine Fibroid ft 




TotaT^ 

59 (100%) 

52 (SS%) 

7 (12%) 


In only one-case might the procedure itself have been responsible for 
oeath, as this patient died iinniediately folio wing operation (Table III). How- 
ever, the pathologic condition noted at operation- and autopsy makes this 
questionable. Although ligation of the vena cava upon a critically ill patient 
has been considered by some® to result in a high mortality rate, this has not 


















•s^ ^ 


^4f ^ 




i» 


\ 


w 


Fig. 4. — Edema and ulceration. A, Case A. L.. varicosities, post-caval ligation (two 
years), ulceration over both medial malleoli. Only two patients in the 'series had ulcerations. 
B. thrombophlebitis of leg of eleven years' duration; .sympathectomy, unbridling left femoral 
vein; post-caval ligation (two years); this was the only patient in the series showing this 
degree of edema. C, post-caval ligation (two years) ; this is a typical result. 
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the arterial spasm occasioned by ligation of a large venous trunk and that the 
absence of postoperative complications in the legs is in no small part due to these 
precautionary measures. Pronounced, edema of the extremities followed ligation 
of the vena cava and ovarian vessels in a few patients ; this usually occurred in 
those patients in whom retrograde thrombi developed or in those who had had 
previous evidence of intravascular clotting in the venous drainage from the lower 
ptremity prior to caval ligation. To date, nine patients still have edema, which 
is mild in all except one patient, Avho had recurrent phlebitis and edema of eleven 
years’ duration. On Dec. 9, 1946, lumbar sjmipathectomy was performed in an 
attempt to reduce the swelling, and unbridling of the left common femoral vein 
was done in March, 1947. On May 8, 1947, the inferior vena cava "was ligated. 
Since then, the phlebitis has not recurred and the patient’s condition is much 
better than before ligation, though edema persists and is greater than in any of 
our other patients (Fig. 4, B) . 



A. B. G. 


, Fig, 2. — Infrared photographic study of veins of abdominal wall. A, Case M. H., normal 
pregnancy. B, Control, no history of vascular disease. O, Case J. D., post-caval ligation, 
three months. 


In two patients ulceration developed over both internal malleoli. In one patient 
severe varicosities were present for years prior to operation, and discoloration and edema 
were evident preoperatively about the malleoli. The vena cava and ovarian vessels were 
ligated July 9^ 1947^ put the patient failed to wear elastic stockings or ace bandages on 
returning home. She was again seen in Januar3’', 194 : 9 , when the ulceration was detected. 
She was given elastic stockings to wear and the ulcers are healing (Fig. 4 :, A). However, 
all this time she has performed all her household duties for a family of seven. The other 
patients in whom ulceration developed had the severest preoperative thrombophlebitis of the 
ag and pelvic veins that we have encountered. Following ligation of the vena cava a retro- 
grade thrombus developed on the opposite side but edema in the involved leg subsided 
lapidlj'. Two 3'ears after ligation ulcerations developed over both medial malleoli. Wearing 
a astic stockings resulted in complete healing within a few weeks. This patient is the wife 
af a farmer and has not been incapacitated in the performance of her routine household and 
farming duties. 

In four patients operation was performed during the past three months and 
eaema of the ankles is noted in the evenings after the patients have been up and 
about all day. Each month brings less edema and it is highly probable that 
tnese patients will be entirely free of sjmiptoms ■within a month or two, as have 
the others in the series 3vho had mild edema follo^ving operation. In tAvo other 
patients operated on for femoral and suppurtaive pelvic thrombophlebitis, mild 
eaema of the anldes is noted in the late evening but there is no limitation of 
activity. All except one patient Avear the same type and size of shoe that they 
^oi’e prior to operation. 
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. Evaluation of Vascular Status 

Certain physiologic observations made in the Tulane Department of Medi- 
cine revealed' some interesting findings. The venous pressures in the veins of the 
lower extremities varied from Ioav normal values (120 mrn. of water pressure) 
to exceedingly high values (oA’'er 600 mm. Avater). In the initial determinations 
few fell Avithin the limits of normal. In the same patients there Avere differences 
in the pressures in the tAvo sides (Fig. 5). With, time there is a decline in pres- 
sures toAvard normal and in a number of instances to Avithin normal limits 
(Fig. 6). 
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Fig. 5. 


As Stated previous^, edema of the lower extremities is usuaUy present im- 
mediately after operation, but it does not ahvays occur. The degree of edema 
varied from a trace to 4 plus, but in all instances has not persisted beyond t e 
sixth month after operation, and in most of the patients edema completely suli- 
sided by the sixth Aveek. The degree of edema Avas not related to the venous 
pressures (Fig. 7). In some, edema Avas pronounced AAnth moderate or relatively 
loAv pressures; in others Avith notably high venous pressures there aa^s no edema. 
In some the edema Avhieh Avas present initially disappeared without a cliange in 
ATnbus pressure. From these obserA'^ations one can conclude that although venous 
pressure plays a role in the deAmlopment of edema, it is not the sole or majoi 
factor. 

Tissue pressure increases and venous pressure increases Avere eoncomitaiit 
observations. This Avould tend to decrease the formation of edema. Fletiiysmo- 
graphic studies of the toes revealed pulsations Avhich were someAvhat reduced Put 
Anthin the limits of normal. Sympathetic section increased the pulse ^®^Fo . . 
Measurements of circulation time from foot to heaiT, by means of a radioactiA 
isotope, revealed variable durations but all Avere Asdthin normal limits. 

. These observations, although not clearly defining all the «i’Culatoi 3 ad- 
Dustments, do indicate that there is adequate compensation for vena caAa lit,ation. 
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the thrombosis extending into the renal vein. There were no deaths and the 
morbidity Avas not increased in this gimip. Since tlieii tlicrc lias been no actiAoty 
of the plilebitic process. 


Table V. Hatsterectomy at Time op Vi:na Caa'A Ligatiox 


PATIENT 

OPERATION 

PATHOLOGY 


M. A. 

5/25/4G 

Acute suppurative pelvic tliromboplilcbitis; 
tained placenta 

partially re- 

A.D. 

]2/]0/4S 

Chronic suppurative pelvic thrombophlebitis; 
severe; badly lacerated cervix with severe 

dyspareunia, 

endocorvicitis 

E. AV. 

2/ 5/4G 

Acute suppurative pelvic thrombophlebitis; uterine fibroids 

H. AV. 

12/31/48 

Acute suppurative pelvic thrombophlebitis; 
uterus 

gangrene oi 


Subsequent Surgical Procedures 

TAvelAm patients haAm undergone some surgical pi’ocedurc since ligation of 
tlie vena caAm. The dates of A’^ena eaA'a ligation and subsequent operation to- 
gether AAoth tlic indications for further surgical measures and end re-sults are 
shoAAm in Table VI. The response of tlic exti-emitics to therapy for thermal 
injury AA^as Avell Avithin the normal so that it may be assumed that in these pa- 
tients, at least, cellular metabolism in the extremities Avas not altered by vena 
cava ligation. In the four patients requiring hysterectomy (total abdominal) 
the circulatoiy status through the loAver abdominal Avail and Avithin the- pelvis 
Avas thoroughly studied by us at the time of operation. In all four there seemed 
to be no increase in vascularity in the incised abdominal Avail. The preperito- 
neal A^essels Avere not engorged or congested and no deviation from normal status 
could be determined in the deep epigastric vessels exce])t in one case. Tlie broad 
ligaments in three of the patients Avere dcAmid of A’arieosities, AA’hereas in one 
patient considerable dilatation of these A'cssels A\'as noted. On remoAml of the 
uterus, in all eases, no more bleeding from the vaginal cuff or other areas Avas 


Table VI. Subseqiient St:KGiCAL Pi!orEm:nES 


PATIENT 

V. c. 

iagated 

sub.sequent 

operation 

indications 

RESULTS 

H. AV. 

12/31/48 

Skin graft 2/12/49 

3° burn left thigh 
Donor site right thigh 

Healed 2/28/49 
As 3 'mptomatic 

M. B. 

10/30/44 

Compression bandages 
12/19/44 

2° burn entire left leg 

Healed, as 3 'mptomatic 

G. A. 

4/ 7/48 

Dilatation and curet- 
tage 11/9/48 

Bleeding retained 
secundines 

As 3 'mptomatic 

M. S. 

0/25/4G 

Dilatation and curet- 
tage 11/2G/4G 

Polj’menorrhea endo- 
metrial lij^perplasia 

As 3 'mptomatic 

.1. D. 

’42 

Lobectomy ’44 

Lung abscess 

Kesidua of infarct 

Died 

E. P. 

6/18/47 

Lobectorn}’- 6/30/47 

Gangrene of lung 
Kesidua of infarct 

As 3 -mptomatic 

E. AV. 

9/ 1/42 

Laparotomj^ and 
plastic 3/3/46 

Birth injuries 
Sterilization 

As 3 'mptomatic 

D. P. 

1/13/45 

Cesarean section 
11/4/48 

Previous cesarean 
section 

Mild ankle edema in 
evening 

D. S. 

8/29/48 

Hysterectom 3 ' 8/29/48 

Severe d 3 'spareunia 
Chronic endocorvicitis 

Asymptomatic 

P. H. 

4/25/42 

Hysterectomy 7/9/48 

Pelvic pain, bilateral 
tuboovarian abscess 

As 3 ’mptomatic 

O.D. 

5/ 2/42 

Hysterectomy 7/30/42 

Large fibroid 

As3"mptomatic 

A. L. 

4/30/42 

Hj'stercctomj' 6/15/47 

Lower abdominal pain 
Chronic cervicitis 
Chronic bilateral sal- 
pingitis 

As 3 'mptomatic 
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Fertility and Ovulation 

No detailed effort has l3een made to determine the effect on fertility in all 
patients subjected to ligation of the inferior vena cava and ovarian vessels. 
From the beginning it was assumed tliat the inflammatory nature of the disease 
would render the majority of patients sterile or relatively infertile. However, 
the occurrence of a few j)regnancies subsequent to ligation prompted a brief 
inquiry into the fertility status of these patients. 

Of the 59 patients operated upon, 7 died in the hospital, and 16 had steriliz- 
ing operations, leaving 36 in whom pregnancy was anatomically possible. Age 
(fifth decade or over) eliminated three others, and three patients died within 
three years of operation, so that there were 30 patients in whom conception was 
theoretically possible. 

These patients have not been questioned regarding the desire for pregnancy, 
attempts at conception, use of contraceptives, or health of the husband. How- 
ever, the fact that the majority of operations was necessitated by postaboral 
sepsis indicates a lack of enthusiasm for childbearing. Nevertheless, six preg- 
nancies have occurred to date among five patients, and of these pregnancies four 
proceeded, to term. All term pregnancies ran a normal prenatal course -without 
complications. .Embarrassment of the general circulation, dependent edema, leg 
cramps, varicosities, or other evidence of inadequac^^ of the collateral circulation 
did not occur. One patient required cesarean section because of contraction of 
the pelvis and previous section, but the other three labors were entirely normal, 
as Avas the puerperium in all patients. One Avoman had a miscarriage at four 
months, and in another criminal abortion Avas performed at six weeks. 

^ Of the twenty-five remaining patients AAdio have not had a Iuioaati conception, 
nme Avere o-perated on less than four months ago. This leaves sixteen patients in 
whom fertility should be investigated. Without fertility surveys in these pa- 
tients we can only speculate as to hoAV many were really desirous of pregnancy, 
how many have been rendered sterile by their disease, and hoAV many have suf- 
fered reduced fertility because of the operation. 

, Basal temperature records AAmre considered to be too intricate for the ma- 
jority of these patients. Among the surAuving thirty patients in the reproduc- 
tiAm age, five exhibited ovulation by pregnancy. Fifteen of the remainder had 
endometrial biopsies performed, ten of AAdiom exhibited progestational endo- 
metrium, and five estrogenic. Thus, fifteen of the thirty afforded evidence of 
OATilation, either by pregnancy or endometrial pattern. EleAmn patients Avere 
not studied from this standpoint (nine Avere too recently operated upon), and 

P^^^®nts shoAved an endometrial pattern inconsistent Avith oAUilation. Among 
these latter five, two were operated on less than three months ago, and in one 
a corpus luteum Avas demonstrable at exploratory laparotomy. 

These observations Avould suggest that ligation of the ovarian Amssels (ar- 
teries and Amins) and inferior vena cava does not seriously interfere AAuth OAUila- 
tory function in the majority of patients. 

Additional Surgical Procedures at the Time of Ligation 

Ligation of the vena caAm is a relathmly simple procedure AA’^hich is not 
accompanied by any great degree of shock. As stated before, in many pa- 
tents the right or left lumbar sympathetic chain, or both, was sectioned at the 
tme of ligation. In a f cav, unilateral salpingo-oophorectomy for se-^ere thrombo- 
sis and infection involving the ovary was necessary. In one patient bilateral 
aipin^-oophorectomy was performed, as both ovaries Avere cystic. In four pa- 
tients hysterectomy was done at the same time, either as a planned procedure 
1’ necessitated by the pathologic condition encountered (Table V) . In another 
patient nephrectomy Avas necessitated by an ectopic kidney on the right side AAuth 
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hemori’lioidal masses Avere obsei’ved. In palicnts witli an uninfected cervix or 
vaginal wall, lencorrhea was not noted. No ease of vaginal discharge could be 
attributed to '‘pelvic congestion.” There was no change in any patient’s psyche 
nor was there any alteration in the desire for, or reaction to, intercourse. 

Menstrual Characteristics 

Patients requiring operation to correct abnormal uterine bleeding and the 
pathologic condition encountered are li.sted in Table VI. One additional patient 
in Avhom the vena cava was ligated March 31, 1948, will require hysterectomy ; 
vaginal examination disclosed a retrodisplaccd, fixed uterus, and bilateral chronic 
salpingo-oophoritis ; whether the abnormal bleeding is a result of the ligation or 
the pathologic condition described is a matter of conjecture. One patient has 
not menstruated since ligation of the vena cava, though none of her genital 
organs Avere remoA^ed at that time; exlensiA'e pyometritis assoeiated AA'ith the sup- 
purative process in the pelvic A-cins is believed to have destroyed the endome- 
trium, resulting in amenorrhea. In all other patients the menstrual pattern is 
the same as prior to ligation of the A’ena caA-a. 

Conclusions 

1. Ligation of the inferior vena cava and ovarian vessels is indicated in 
patients A\dth suppuratiAm pehde thrombophlebitis failing to respond to medi 
cal therapy, regardless of the seA'erity of the illness. 

2. Ligation of the vena caAm in critically ill patients is associated AA’ith a 
loAv ease mortality rate. The deaths in the present series occurred as a result 
of the pathologic condition for AA'hieh operation Avas undertaken and not as a 
result of the operation per sc. 

3. The indications for operation in the patients requiring subsequent surgi- 
cal procedures AA'^ere not a result of ligation of the vena cava and ovarian vessels. 

4. In our series there Avas adequate compensation for the circulation in the 
extremities folloAving ligation. No patient Avas incapacitated. 

5. Menstrual or sexual function AA'^as not altered by ligation in the majority 
of patients in our series. 

6. Ligation of the A'ena caAm and OA'arian A'essels (arteries and A’^eins) ap- 
pears to have little or no effect on ovarian function in AA^omen but further studies 
Avill have to be conducted to establish this observation definitely. The procedure 
does not preclude a normal pregnancy or postpartum course. 
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Discussion 

BE. E AT. PIT A. EEIS, Chicago, El. — Three years ago before this Society, Dr, Collins 
proved that patients would survive preoperative prophylactic ligations of the inferior vena 
cava and of both ovarian veins. Today he proved that such survival is usuallj' followed by 
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eiieoimtered than at average routine abdominal hysterectomy. The Ausible 
retroperitoneal vessels did not seem to be engorged, congested, or varicosed. 
Palpation of- the common iliac veins revealed them to be completely thrombosed 
and fibrotic in three of the four patients. In one, such Avas not the case and in- 
jection of Diodrast into the left common iliac Amin and Amnography at the time 
of hystm’eetomy confirmed the experimental studies prcAdously alluded to in that 
the major portion of the injected material AAms found in the lumbar and vertebral 
areas (Pig. 8). In the patient AA^ho had a vaginal plastic operation,- suspension 
of the uterus, and tubal sterilization, and in the one requiring cesarean section, 
communications from their physicians informed us that there seemed to be no 
disturbed vascularity at the time of operation. Tavo patients required lobectomy 
for residual, of the original infarctions AA'hich had necessitated ligation of the 
vena cava._ One died at the time of lobeetom}’- as a result of hemorrliage from 
the operative field; the other is Avell today. In tAvo other patients in our series 
pulmonaiy abscesses developed as a result of the pre-caAml ligation infarction but 
111 both of these patients the abscesses healed spontaneously Avithin tAAm or three 
months, respeetiAmty. We are still undecided as to the efficiency of chemotherapy 
or antibiotics, or both, in the prevention of abscess in pulmonary infarction. In 
our first tAventy-tAvo cases chemotherapy or antibiotics, or lioth, Avere discon- 
tinued at the time of ligation in an attempt to prove that ligation alone Avas re- 
sponsible for controlling the phlebitis. Pulmonary abscess developed in tAim of 
these tAAmnty-tAAm patients. In the remaining thirty-nine patients, chemotherapy^ 
and antibiotics Avere continued until the patient became afebrile in an attempt 
to lorestaU added pulmonary comiilications but iiulmonary abscess dcAmloped in 
tAvo of them. 



ovari^^*^- — Phlebogram of return circulation follo-vving ligation of inferior vena cava and 
Onanno , taken at time of hysterectomy. Diodrast injected into left common iliac vein. 
1 e nook-shaped object is catheter in bladder and urethra. 

Condition of Vulva, Vagina, and Rectum 

11 ^oJie of the patients did Amrieosities or discoloration of the vulva, Arnginal 
1 occur. The only pathologic alterations noted in these structures 

b iolloAA--up examination Avere those resulting from childbirth or infection. No 


EFFECT OF BIRTH ON MENTALITY 

Margaret Battle, M.D., Rocky Mount, N. C. 

T I-IE purpose of this ijaper is to show the effect of pregnancy and labor on 
the intelligence quotient and jjersonality of the infant. 

Method 

The 453 cases studied are the children attending the Rocky Mount Iligh 
School, proAuded they Avere born in the city. Also included are the last tAVO 
years’ graduates and the children Avho AvithdrcAv from the high school in the 
past fcAA^ years. The earliest birth Avas in 1926 and the latest in 1933. 

All of the fifteen doctors Avho deliAnred these patients Avere general pi'ac-. 
titioners, but one had tAVo years’ residency at the Ncav York Lying-In Hospital. 
The cesarean sections AA'ere done by tA\n surgeons, both EelloAA’’s of the American 
College of Surgeons, and one a member of the American Board of Surgeiy. One 
deliA’-ery Avas attended by a midAAdfe. 

One hundred forty births Avere in hospitals; the remaining 313 AA^ere home 
deliAmries. No records could be found in the doctors’ offices of these 313, other 
than the names of the mothers and the dates of the deliA'eries. Six of the doctors 
AA^ere dead, one had moA'ed aAvay, and the remaining eight had moA^ed their offices, 
or stopped doing obstetrics, and the records AA^ere lost. Questionnaires AA^ere there- 
fore sent to the mothers. 

The accuracy of the ansAA^ers AA^as better than had been expected. Sixty-nine 
of the hospital-deliA'ered mothers returned qucstiojinaires shoAving 89.1 per cent 
accuracy in reporting spontaneous deliA^eries, and 92.3 per cent in reporting 
forceps. The greatest inaccuracy AA^as in reporting breech deliA'cries. Of 41 
reported breeclies, only 13 AA'ere finally considered so after telephone coiiA’^crsa- 
tions AA'ith the mothers or second questionnaires Avhere no telephone AA'as aA^ail- 
able. Three of tlie 13 AA^ere not reached but AA^ere left in the group listed as 
breech. This left 2. 87 per cent breech deliA'^eries, comparable Avith tlie usually 
reported 3 per cent. The mothei's’ listing of parity AAms not questioned. The 
estimates of AA’cight gain and hours of labor are highly questionable, but no 
method of checking this could be found, since these AA'ere not mentioned on the 
hospital records. The Aveights of babies are probably fairly accurate as the 
home-deliA'ered babies Avere AA'eighed by the attending doctors. The mothers’ 
ages AA’ei'e taken from ho.spital records or birth cei'tificates. 

The IQ rating AA'as the highe.st 7-ecoi-ded of the 1 to 4 listed on the high 
school 7‘c.coixls; this AA'as considered moj-e truly represent aliA'e of the child’s 
ability. The mental tests Avere mo.stly Pintner Cunningham. Pintner Inter- 
mediate, and National Intelligence Test. A L'caa' aa'ci’o the California Mental 
jMatui’ity Test and the Stanford-Binet in addition to the aboA'e. The ])er.sonality 
rating i.s an aA'ei’age of indiA'idual ratings in cooperation, coui‘te.sy, dependability, 
industriousness, initiatiA'c, leadership, matuilty, self-control, and per.sonal ap- 
pearance. A pensonality rating of 1 is superior, 2 aboA'c aA-erage, 3 aA'crage, 

4 beloAA' aA'crage, and 5 Ioaa'. 
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good health and physical comfort. We believe that he failed to prove the need for such a 
procedure either as a prophylactic measure or as a therapeutic procedure for the cure of 
septic pelvic thrombophlebitis. 

His original report quoted statistics from the literature in which postoperative pul- 
monary embolism occurred in 3 to 4 per cent following pelvic surgery. Of the deaths 
studied at Charity Hospital fifty, or 9 per cent, showed intravenous clotting and eight of 
■ these fifty had pulmonary embolism. Eleven patients with septic pelvic thrombophlebitis 
of obstetric origin were subjected to ligation of the inferior vena cava and of the ovarian 
veins. Two of these eleven patients died subsequently. In addition three patients with 
. postoperative septic pelvic thrombophlebitis were treated in the same manner and a 
recovered. The present report concerns iiftj^-nine consecutive ligations with seven deat s. 
Because of these results, Dr. Collins recommends prophylactic ligations foi large tumors 
with evidence of venous obstruction and pressure symptoms and further recommends simi 
lar ligations for septic pelvic thrombophlebitis since in his experience 85 per cent of such 
patients developed lung infarctions. 

It is difficult to reconcile these figures and these recommendations with our own ex- 
perience at Michael Reese Hospital. During the past ten years we have had 21,830 de- 
liveries with seventeen deaths, or one death in each 1,284 deliveries. During this time 
pulmonary embolism was diagnosed only four times and, of these, one terminated fa^llj. 
This followed cesarean section, wound disruption, and sepsis. It would be most di cult 
to justify prophylactic vein ligations in any one of these 21,830 women. 

Zimmerman, Miller, and Marshall have just reported the total Michael Reese Hospital 
experience with pulmonary embolism during the last seventeen years. ^ Base on near y 
6,000 post-mortem examinations during this period in which 152,3/1 major surgical 
tions were performed, the incidence of fatal postoperative pulmonary embolism was O.OD 
per cent, or one in every 2,000 major operations. Ten of these fatalities followed gyne- 
cological surgery and here again the incidence was approximately one in every 2,000 major 
gynecological operations. Five of these ten patients were suffering from malignancies of 
pelvic origin. It would likewise be most difficult to justify prophylactic vein ligations in 


this huge operative group. 

The authors have stated that "Charitj’' Hospital is a dumping ground and tia 
septic pelvic thrombophlebitis is relatively frequent and seveie. We do not s lare in 
experience. Michael Reese is a large general hospital with both private and service pa- 
tients and our own experience with septic pelvic thrombophlebitis— both puerperal and 
postoperative is more limited than is our experience with pulmonary embolism. 

It is difficult to accept the authors' dictum of venous ligations for this condition. 
Long experience of the European gynecologists led all but a small group in of ^.n- 

don venous ligations long before the last war. This was done because of the difficulties in 
diagnosis and because of the failure to im-prove their statistics. In Dr. Collins paper, tiie 
mortality after ligations was given as 12 per cent. Our own experience gives a lower 
mortality without ligations, and one wonders how many patients were operated upon foi 
the purpose of vein ligation who did not prove to have septic pelvic thrombophlebitis. 1 
would seem, in this era- of chemotherapy, antibiotics, and anticoagulants, that the addition 
of further surgical trauma to patients already critically ill from septic pelvic tlirombo- 
phlebitis is unwarranted and may prove disastrous. One wonders why anticoagu an s we 


used in ‘ ‘ only a few cases. ” 

In recent years we have been deluged with most enthusiastic reports of the meri s 
of venous ligations for postoperative phlebothrombosis and thiombophle ^^is; or ® ' ' 

one report of bilateral femoral vein ligations in 458 patients over 65 years of age ^ 
by only one death from pulmonary embolism. In a comparable group o o 
ligations, the thromboembolic syndrome occurred 58 times (1 in 8) an ® ^ cfnriips 

pulmonary emboli (1 in 17). Zimmerman and his group have estimated from lei ' 

that Michael Reese Hospital would have to have not 458 but 52,000 consecutiv j 
operations to furnish the same number of deaths from pulmonary embolism. This mea 


1,140 times as many operations. 
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Wc venture the prediction that the ligation of nnijor vciii.s as prophylaxis or as 
therapy for puerperal and postoperative plilebothroniI)Osis and thrombophlebitis rvill de- 
crease in the coming j-ears and that the enthusiasm for liiis procedure rvili steadily and 
rapidly wane. 

DR. JOE V. MEIGS, Boston, hla.ss.— Wc sec very few cases siicli as Dr, Collins has 
reported, but ligation of the vena cava is, and can be, done, but should not be, unic.ss it is 
essential. Members of our hospital stafT have recommended the ligation of veins as a 
prophylactic step to prevent embolism and in patients rvitii vein involvement. Actually, 
we have done ver}'' few lately on our Gynecologic Service, Our patients now receive 
dicumarol in very moderate doses. However, if I had phlcbothrombosis or an embolism 
which was not fatal I would choose to have my veins ligated. I would not care to tahe a 
chance on dicumarol or heparin if I knew I had a vein that was involved, 

I think 3 'ou have to ligate some veins and I agree that in some few cases we should 
ligate them prophylacticallj'. 

The more we watch and observe vein troubles the more wc will be able to evaluate 
the procedure advocated bj'^ Dr. Collins. Wc will do fewer but wc will not discard the 
procedure, I am sure. 

DR. T. K. BROWN, St, Louis, hlo, — Ligation was done a few times in St. Louis in 
1924 to 1928 without very satisfactory results. At that lime the mortality throughout the 
country was about 50 per cent after such operations. This has been greatly improved 
where the operation is done more routinely, and I think one of the outstanding reasons 
for this improvement is that ligation has been done at an earlier time than it was in the 
past. Former!}' it was a desperate procedure done as a last resort in most cases. 

In 1924 Dr. Schwarz and Dr. Dieckmann showed the importance of anaerobic bacteria 
as the cause of thrombophlebitis in their work on puerperal infection. Shortly thereafter 
wo were able to reduce the need for radical treatment in those cases if the uterus is treated 
early when it is the focus of infection, and if the site of infection is removed these .sub- 
sequent complications have not occurred. Later the value of instillations of acriflavine 
and glycerine was shown, and since 1930 we have not had a death from thrombophlebitis 
on our service in St. Louis Maternity Hospital. Also .since 1930 and with instillations of 
acriflavine and glycerine we have had no deaths from puerperal infection in some 37,000 
deliveries. Wc have obtained similar results on our service at the St. Louis City Hospital 
No. 1, which is for white patients, and at Homer G. Phillips Hospital, where wo see only 
Negi’O patients. These are both large services and we have not seen cases of severe 
thrombophlebitis or lung abscess in recent years. I would like to stress that the adminis- 
tration of sulfonamides and penicillin has played no role in (he figures I have quoted. 

DR. COLLINS (Closing). — Wc still sec suppurative pelvic thrombophlebitis, I would 
like to emphasize that wc saw many more than the forty-eight patients operated upon, but the 
latter were the ones that failed to respond to sulfonamides, iienicillin, or streptomycin, 
and in a few cases dicumarol and heparin. In the pelvis where the disease process is not 
simply a clot but a suppurative process within a clot, that patient dies not of pulmonary 
embolism but of repeated small infarcts to the lung, liver, kidneys, and brain. If they 
do not respond to conservative treatment rvithin five days ligation is necessary. 

As regards phlcbothrombosis or thrombophlebitis of the veins of the extremities, we 
do not use ligation or anticoagulants prophylactically to prevent embolism. We wait until 
clinical signs develop. There is no argument about anticoagulants as against ligation. 
The object is to prevent embolism and whether we use one or the other or both is im- 
material, We believe if operation is to be of value in suppurative pelvic thrombophlebitis, 
five days is the limit of medical regimen. 

Time does not permit a discussion of the diagnosis or pathology encountered. 



INDUCED MENSTRUATION FOR METRORRHAGIA AND 

AMENORRHEA* 


Laman a. Gray, M.D., Louisville, Ky. 

(From the Bei)artment of Obstetrics and Gynecology, University of Louisville 

School of Medicine) 

T he treatments of metrorrhagia have been numerous and confusing. Prob- 
ably the most common treatment is curettage of the uterus. This operation, 
removing the lining from the uterus, vhen done Avith care, may be followed in 
50 to 60 per cent of the eases AA'ith excellent results. Particular!}' is this true 
if the irregularity in menstruation had been a minor one and of relatively short 
duration. The mechanism by Avhieh the ovary reverts to a normal cycle follow- 
ing curettage is not clear. The mechanical removal of the endometrium may 
interrupt some metabolic process of the hormones involving the retained en- 
dometrium or a nervous stimulation ])y a reflex method may cause the ovary 
to , revert to normal or possibly the passage of time and improvement in general 
health folloAving the temporary cessation of bleeding may have some indirect 
bearing on the return of the ovary to normal function. 

Metrorrhagia can be readily controlled, according to Allbright,^ by the 
administration of 5 mg. of progesterone daily for five or six days Avhich Avill be 
followed three days later by -a menstrual flow which leaves the uterus clean as 
though it had been curetted. This method of treatment he calls the medical 
curettage. It is also known somewhat in the literature as the Allbright curettage. 
In a single paper on this subject, in 1938, Allbright stated that this procedure 
prevented endometrial hyperplasia until such time as underlying disturbances 
m the ovarian C5mle Avere corrected. He felt that the treatment did not correct, 
hut merely took care of one of the complications of tlie disease. He thought 
progesterone helped in restoring the normal cycle. No cases AAmre reported by 
Allbright. He stated that the method Avas first suggested by J. S. L. Bi’oaaui. 
An abstract of a paper by BvoAvne,' in 1938, in Avhich he used 5 mg. of proges- 
terone ill four injections giA'en cAmry other day for the treatment of metropatliia 
l^^^^oi’i’hegiea, stated that a therapeutic curettage should first be performed. 
Otherwise there Avas a tendency for profuse bleeding folloAAdng the first course 
of progesterone. He treated seven cases; tAvo for tAventy-eight and nineteen 
periods, the remainder for shorter intervals. Bleeding, normal in amount and 
duration, folloAved each course of injections in one to four days. These doses 
were inadequate to produce complete progestational change. In fact, little his- 
tological change Avas seen in the endometrium. Amenorrhea, associated Avith 
endometrial hyperplasia, ivas folloAA^ed by normal periods of bleeding after 
piogesterone thus giA'^en. 

1 three papers by Zondek and co-AVorker.s^’ ® (1938, 1940, 1942) dealing 
aigely with the etfects of progesterone on amenorrhea, further obsei’Amtions are 
ipiportant. He found that the administration of progesterone, 10 mg. daily foi’ 
/^e da ys in the postmenstrual phase of the noianal cycle, Avas folloAA'ed in 60 

invitation, at tlie Seventy-Second Annual Meeting of the .Vinerican G.^ne- 
"Kic.li Society, Hot Spring.s, A'a.. May IG to 18, 19-19. 
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hours by a period of apparently normal menstrual Ideeding (intrac.yclic hcmoi- 
rhage).' If the progesterone was given while the patient had her own corpus 
luteum, bleeding either did not occur or occurred from a progestational en- 
dometrium. He felt there must neec.ssarily be an interval between exogenous 
progesterone administration and endogenous hormone production. In sccondai’y 
amenorrhea pi'ogesterone given 10 mg, daily for hve days fin one case, 20 mg. 
for five days) was followed by an apparently noianal menstrual fiow. In primaiy 
amenorrhea no such bleeding occurred. He concluded that estrogen, though 
subnormal in amount, must be present for bleeding to occur after progesterone. 
Imperfectly proliferated endometrium responded to progesterone. .Progesterone 
in doses of 50 to 150 mg. did not interrupt pregnancy. He stated that bleeding 
after 50 mg. of progesterone took place from a proliferative endometrium. The 
50 mg. may be distributed over two days instead of five days. If given in one 
injection no result was obtained. Zondek felt that progesterone as a therapeiitic 
agent was particularly valuable because it had no injurious effect on the anterior 
lobe of the pituitary gland and because anj’- possible carcinogenic influence was 
eliminated. He thought that the progesterone dose (50 mg. minimum) maj'' be 
reduced if the estrogen level in the body was increased. 

In 1942 Allen and HeekeP reported the effect of progesterone in adolescent 
girls and smung women with functional uterine bleeding. In twenty-four 
patients the administration of approximatelj’- 30 mg. of progesterone was fol- 
lowed by cessation of bleeding within ten days of the last injection. In one-third, 
normal cycles occurred for four months or more after therapy, whereas in 
another third there v'as a recurrence in Ie.ss than four months. In the final 
third amenorrhea followed immediately or after two or three cycles. Treatment 
was given in courses intermittently. They felt that each course of injections 
acted similarly to a curettage of the uterus. They postulated that the proges- 
terone might inhibit the estrogen to release the pituitary to more normal func- 
tion, or that the sudden removal of inhibition from the temporary progesterone 
might be followed by greater gonadotropic function from the pituitary gland. 

Jones and Te Linde"^ (1942) studied the subject of endometrial hyperplasia 
carefully. First they studied the effect of curettage alone in 111 cases. Approxi- 
mately half of the group over 35 years was relieved by curettage alone. Of those 
under 35 years, 40 per cent were relieved by curettage alone. Twenty-eight were 
treated Avith progesterone after recurrence, and only two required lij’^stereetomy. 
They found that progesterone Avould not control the immediate hemorrhage, and 
that its greatest use was for preventive purposes. Generally progesterone should 
be given cyclically for four months. They gave 5 mg. daily for ten days the 
first month, then for eight days, six days, and four "days. Follow-up was by 
history and not by endometrial biopsy. 

Eakoff® (1946) reported a series of 51 amenorrheic patients treated ivith 
progesterone, 20 mg. intramuscularlj^, daily for two and three days. Of 44 
patients ivith secondary amenorrhea, 66 per cent responded to progesterone 
alone. Many of these had subsequent spontaneous bleedings and five became 
pregnant. The remaining 34 per cent had induced bleeding ivith progesterone 
after estrogen priming. 

In the Endocrine Clinic of the University of Louisville in the last three 
years, an attempt was made to study this subject and to determine the value 
of progesterone in the treatment of functional uterine bleeding and amenorrhea. 
Various dosages and methods of giAung progesterone were studied. The principle 
of this treatment consists fir.st of the usual cessation of bleeding folloAAung con- 
tinuous absorption of progesterone OAmr three or four da.vs. This is folloAAmd 
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by a period of withdrawal bleeding lasting three to seven days, after which 
complete cessation of bleeding occurs for a period of several weeks. It is impor- 
tant to miderstand that mthdrawal bleeding follows the cessation of therapy, 
otherwise the patient and physician are under the impression that the treatment 
is of no value and has really made the condition worse in many instances. Once 
the prolonged bleeding has been stopped, repeated administrations of proges- 
terone are given every twenty-eight days, each in turn being followed by with- 
drawal bleeding which one may predict with reasonable accuracy according to 
the dose and type of product used. 


Puberty Metrorrhagia 

There were eight cases vith puberty metrorrhagia. Two were 12 years of 
age, three were 15, one was 16, one was 17 and one was 19 years old. The older 
patients had had continuous or almost continuous bleeding since menarche. 
Three were curetted originally. In four, the first withdrawal bleeding with 
treatment was not excessive, while in one the first withdrawal bleeding was 
excessive, requiring transfusions. 

These eight patients were treated with courses of progesterone for a total 
of fifty-three cycles. The largest number of courses (twenty-three) was with 
progesterone 10 mg. in oil intramuscularly daily for five days. Continuous 
withdrawal bleeding occurred for five to seven days, or if the patient was not 
bleeding at the time, simple withdrawal bleeding followed an average of three 
days later. Similar wdthdrawal bleeding followed progesterone in doses of 12.5 
mg. or 25 mg, in oil daily for five daj^’s, also after 25 mg. in oil for three days. 
Progesterone, 20 mg. aqueous suspension for one dose on three occasions, or 
three daily injections, induced wdthdrawal bleeding. Thirteen bleeding episodes 
folio-wed progesterone, 50 mg. in beeswax-peanut oil, although in three the onset 
was delayed for fourteen and fifteen days. A single injection of 125 mg. in oil 
was followed by withdrawal bleeding in two of three cases. In one, apparently 
the absorption and excretion were too rapid. In one, 125 mg. in oil for two 
days gave the usual normal withdra-wal flow. Four courses of sublingual pro- 
gesterone were tried, failing -wath 25, 30, and 50 mg. daily for five days, but 
giving the usual withdrawal bleeding after 100 mg. for five days. 

In three patients biopsies taken before treatment sho-wmd endometrial hyper- 
plasia. Sixteen series of biopsies vvere taken after administration of proges- 
terone. In two, late interval (or early progestational) endometrium was found 
four days after 125 mg. in oil. One of these biopsied on the sixth day, while 
bleeding, sho-wed fragmented menstrual-type endometrium, representing a very 
rapid change to the disintegrated endometrium as found during normal men- 
struation. The other case had no withdrawal bleeding, possibly because of too 
rapid absorption and excretion of the single dose in oil ; -the biopsy on the seventh 
day showed interval nonsecretory endometrium, reverting from early secretory 
to nonsecretory intact endometrium in three days. After progesterone, 125 mg. 
lu oil for two days, fragmented menstrual endometrium witli some Swiss cheese 
glands with basal globules were found. After progesterone, aqueous suspension 
^0 mg, for one day, menstrual fragmenting endometrium was found in twm and 
questionable secretion in a third. ' When the same dose -oms given for three days 
Pi’omenstrual endometrium occurred seven days later. After 10 mg. in 
911 intramuscularly daily for five days, premenstrual endometrium was found 
nonsecretory in one, and insufficient tissue after bleeding in a third, 
^tter 12.5 mg. daily for five days, a late interval endometrium (early proges- 
ational) mixed with S^viss cheese hyperplasia was followed by fragmented men- 
struating endometrium during bleeding. Fifty mg. of progesterone in beeswax- 
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4 6-1585. 


— jranent Jti. i., eigiit days after bion^v /t:.- ^ 

10 mg. mtrarnuscularly daily for five days. No 46-162^' after progesterone, 

mg ceased after third injection and withdrawal endometriunt Bleed- 

Fig. 3.— Patient H. Y., no recent treatment. No 47 1 34" biopsy. 

Fig. 4. — Patient H. Y., progesterone 125 Endometriai hyperplasia, 

day later. No. 47-1410. Endometrial iiyperplasit wU?Tme“ ‘^ays- Second 

early secretion. -^aaie basal globules indicating partial 
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peanut oil ivas lollowed by nonsecretory endometrium in one and insufficient 
tissue during bleeding in the second. Aiter 100 mg. suWmgnally lor five days, 
insufficient tissue could be obtained during vvithdrawal bleeding. Alter 30 and 
25 mg. combined until Urestrin, sublingually for five days, the endometrium 
remained nonsecretory and no bleeding occurred. 



Fig-. 5. . ’ Fiff. 6. 

Fig. 5. — Patient H. Y., fourth clay after pi-ogcsterone. No. 47-1412. Menstruating endo- 
metrium with fragmentation and Iiyperplasia background. 

Fig. 6. — Patient H. Y., progesterone 12.5 mg. intramuscularly for five days. Biopsy day 
of last Injection, No. 48-85. Late interval (early secretory) with some Swiss cheese nonsecre- 
tory glands. 


Secretory eudometriuni was found after progesterone on eight occasions, 
and menstruating fragmenting endometrium in five biopsies. Insufficient tissue 
was obtained three times during bleeding, possibljr meaning most of the endome- 
trium liad been shed. Nonsecretory tissue was found twice after intramuscular 
progesterone and after sublingual progesterone when the dose was 50 mg. or 
less daily for five days. In two above instances secretory changes occurred on 
a background of Sudss cheese tjqje hyperpla.sia. 

Follicle-stimulating hormone studies were made in three eases. In one 
patient the titer was high (+53 mouse units per liter), normal (+6.6) and too 
low (-6.6) in the three samples tested. In the second it was low twice (-6.6), 
iKirmal twice (+6.6, -53; +6.6). In the third it was low (-6.6). With endome- 
trial hyperplasia and supposed hyperestrinism, one might have expected con- 
sistently iiigh values. 

Pregnandiol studies showed rapid excretion after 125 mg. intramuscularly, 
after one day 16 mg., after two days 5.6 mg., and after eight days 1.1 mg. When 
progesterone, 50 mg., was given in beeswax-peanut oil, the level rose slowly, 
2.2 mg., 3 mg., 8 mg., 13 mg., 25 mg., 8 mg., 16 mg., and 0.4 mg. being found 
on successive days. Progesterone, 100 mg. sublingually for five days, resulted 
excretion of 16.5 mg. after one day of therapy, 10.3 mg. after two days, 
16.5 mg, after three days. Two days after cessation there were 4.5 mg., three 
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days 4.5 mg., and six days 2.8 mg. A marked rise in pregnandiol excretion 
occurred during sublingual therapy but this rapidly subsided after cessation of 
therapy. Apparently one injection in oil gives a rapid rise and fall in two days, 
whereas the beeswax-peanut oil preparation gives sustained excretion levels. 

In these eight cases the bleeding was controlled readily with progesterone. 
Three to four series of treatments in four patients were followed by practical 
cure (two received thyroid). In a fifth, recurrence followed after six months. 
The sixth developed amenorrhea. In the last tAvo (aged 17 and 19 years) recur- 
rence of endometrial hyperplasia and metrorrhagia has folloAved extensive pro- 
gesterone (and thyroid) therapy. They have had a total of nine and eleven 
treated cycles. 



Fig. 7. — Patient H. Y., third day later (after Fiff. 6). No. 48-104. Menstruating endometrium 

with fragmentation and secretion. 


Progesterone therapy has given excellent control of bleeding in puberty 
metrorrhagia. In two of the older patients, permanent cure has by no means 
been effected. Further controlled bleeding seems indicated in these in order 
to avert hysterectomy. Possibly spontaneous reversion to ovulatory cycles Avill 
occur. 

Metrorrhagia After Puberty 

There Avere thirty cases Avith metrorrhagia. This group includes those Avith 
prolonged bleeding Avhich occurred after puberty as distinguished from the other 
group of puberty bleeders which began practically Avith the first menstruation. 
In this group of thirty cases, fifteen were in the twenties, eleven Avere in the 
thirties, and only tAvo were over forty. Sixteen patients AA^ere treated for only 
one cycle. Of these, eight had good results for six months or longer, one haAong 
recurrent metrorrhagia after six months. Half of these patients were also given 
thyroid therapy. Six of this group treated Avith one series of progesterone had 
recurrence of metrorrhagia AAuthin one to three months. Tavo Avere not followed 
for a sufficient period of time. It is to be noted that six of this group had minor 
metrorrhagia. 
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' Two patients were treated for two months, each followed by withdrawal 
])leeding and controlled bleeding at the time, bnt they have not been followed 
sufficiently. 

Twelve patients were treated for three months or longer. Actually three 
Avere treated for three months, four for four months, tw’^o for five months, one 
for six cycles, one for seven cycles and one for fourteen cycles. These treatments 
Avere not ahvays eonsecutwe but usually given for one to four months at the 
time. Of the three patients treated for three months, controlled bleeding Avithout 
intermenstrual bleeding occurred but they have not been foUoAved sufficiently 
to deteimine cure. Of the four patients treated for four cycles, three AA’^ere cured 
and the fourth had a recurrence after five months. Two of these four AA’^ere 
treated with thyroid. Two patients were treated for five cycles; one was cured 
over a prolonged period of time subsequently, and one has had an insufficient 
folloAA’’-up. One patient AA^as treated for six e^mles and later had a recurrence 
after five normal c.yeles. Thju’oid AA’^as giA’'en to this patient. One patient was 
treated for seven cycles, and has been conisidered cured after prolonged follow-up. 
She is also taking thyroid. The last patient Avas treated for fourteen cycles 
intermittently. During the treatment, short series of normal cycles occurred 
folloAved by amenorrhea and recurrent metrorrhagia three separate times. No 
thyroid was given this patient. While this extensively studied case certainly 
has not been cured, bleeding has been controlled over a period of two j’-ears to 
her great satisfaction and Avith little abnormality. 

In this group of thirty eases there AA^ere eighty-four treated cycles. Thirty- 
four were treated Avith progesterone, 10 mg. in oil intramuscularly daily for five 
days. There was no failure of Avithdrawal bleeding, the onset of AAffiich varied 
from one to eight days following the last injection, and in half the Avithdrawal 
bleeding began Avithin tAvo to three days after the last injection. There Avere 
six continuous AvithdraAvals in Avhich the hormone was given during the pro- 
longed metrorrhagia. The bleeding stopped from one to five days after the 
last injection. 

There Avere fourteen c.ycles treated AAuth 60 mg. of progesterone in beesAvax 
and peanut oil, given as one injection. There Avere seAmn normal AvithdraAval 
bleedings occurring in from three to elcA'-en days. Tavo Avere three days later, 
tAvo six days later, one eight da.A’'s later, one ten days later, and one eleven daj^s 
later. There Avere seven cycles of treatment given Avhile bleeding Avas in progress, 
and the bleeding ceased from tAvo to thirteen days later. It is to be noted that 
the AvithdraAval effects are more . delayed after the beesAvax, peanut oil prepara- 
tion. In fact it is more prolonged than desirable. 

There Avere nineteen courses of treatment given in miscellaneous manners, 
including 125 mg. in oil in one injection, 100 mg., 50 mg., in one injection, 25 
mg. daily for five days, aqueous progesterone 20 mg. in one injection, and 
aqueous progesterone 60 mg. in one injection. Sixteen of these AA^ere followed 
by A%TithdraAval bleeding in from one to nine days, the most prolonged being that 
iollowing one injection of 60 mg. in aqueous suspension. There Avere three 
continuous AvithdraAval bleedings when the injections were given in the course 
of metrorrhagia. Satisfactory AAothdraAval effects folloAved all of these injections 
although in some the effects Avere delayed. 

There Avere seventeen courses of treatment Avith sublingual progesterone. 

failures following 30 and 50 mg. sublingually for five days. 
\\ithdrawal bleeding did occur in the remaining five eases Avith 30 mg. and *50 
mg. sublingually for five days. _ Better results foUoAAnd 100 mg. daily for five 
tla.vs, but in four instances the AAithdraAinl bleeding aaus delayed for nine, tAinlve, 
and thirteen days, and three times Aims quite scant. 

Endometrial studies before treatment shoAi^ed inten^al nonseeretoiy endo- 
metrium or endometrial hyperplasia in nineteen patients. Biopsies were made 
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following eighteen courses of treatment. In five, normal-appearing late inleryal 
(early progestational) or premenstrual endometrium was obtained. Tn five 
other cases, biopsies taken during bleeding showed typical fragmented men- 
struating endometrium as is seen in the normal menstrual phase. Four other 
cycles that were studied were labeled as follows; probalde early secretion, hyper- 
plasia background with some tendency to saw-tootli glands, sub]mc] ear vacuoles 
in othenvise nonseeretory appearing endometrium, and slight _ secretion with 
interspersed hyperplastic glands. Biopsies made during bleeding after three 
other courses of treatmeiit showed in.sufficicnt tissue, possibly indicating that 
the endometrium had been largely shed from the uterus. 'I’liere was only one 
proved nonseeretory effect in the eighteen biopsies and this followed 100 mg. 
of progesterone subliiigually for five days. While the effects of progesterone 
on the endometrium arc not consistent in that all cases show the same degree 
of progestational change, yet the vast majoi-ity do show some definite seci-etory 
changes in the endometrium, varying from a slight secretion uMth the hyjmr- 
plasia background to the well-develoi)ed premenstrual endometrium, at times 
with decidua-like stroma, to the fragmented menst.rual type of endometrium. 

Hormone studies Avere made in some of the patients in this grou]). Seven 
patients had follicle-stimulating hormone studies AA'hich Avere all inconclusive. 
In one, tests Avere normal six times and high once. In the second, six tests AA'cre 
all normal. In the third, three tests shoAA’cd once normal aJid tAAOce high. In the 
fourth, one test shoAA'ed too much (more than 85 mouse units per lAvcnty-four 
hours). The fifth, Avith three tests, A\'as normal. In the sixth, four tests shoAA'cd 
one too high. Tn the seventh, three tests AA'crc above noi'mal and one Avas normal. 

Pregnandiol studies of the Airines aa'ci’c made in a numbei’ of instances fol- 
loAving progesterone administration. After progesterone, 10 mg. intramuscularly 
daily for five days, the level rose to 9.8 mg. in three days and dropped to 4.i. 
four days after the last in.iection. When progesterone, 50 mg. in beesAA'ax and 
peanut oil, Avas given as one injection the IcA^el rose more sloAAdy in tAA'o instances, 
one up to 20 mg. four days later and remaining at 8.9 mg. on the eiglith day. 
TAAm other series shoAved very little rise (to 3.9 mg.). Progesterone, aqueous 
suspension 60 mg. in one in.iection, shoAA^ed a delayed rise to 8 mg. on the fifth 
da.y AAOth 4 mg. on the eighth day. Another series .shoAved a rise to 9 mg. on the 
third day and 3.4 mg. on the fourth day. Progesterone, 20 mg. aqueous given 
daily for three days intramuscularly, shoAved a rise to only 3.3 mg. on the third 
day. Progesterone, 100 mg. in benzyl benzoate giveii in one injection, shoAved 
a rise the next day to 37.8 mg. Pour days after the injection it Avas 7.2 mg. 
This suggested a remarkable increase in progesterone absorption. Eight courses 
of sublingual progesterone shoAved little or no effect after 20, 30, and 50 mg. 
daily sublingually but after 100 mg. daily the IcA^el rose after four days of treat- 
ment to 16.5 mg. and 47.6 mg. in two ca.scs and on the eighth day of treatment 
to 13.8 mg. in the third case. While these te.sts arc insufficient to be conclusive, 
they suggest that the administration of progesterone, 10 mg. in oil daily for 
five days, aaoII maintain a rise over three or more days. Tn the bcesAvax and 
peanut' oil a single injection may result in sustained rise even after eight davs, 
AAdiich may explain the bleeding delayed for fifteen days in some instances. The 
aqueous progesterone Avas folloAved by a delayed rise for four daj^s A\diich prob- 
ably explains AAdiy AvithdraAval bleeding xTsually folloAvs this single type of injec- 
tion. The sublingual administration of 100 mg. daily does sIioav a remarkably 
high excretion of pregnandiol and may indicate that satisfactory results should 
folloAV this treatment, but it has not been .studied sufficiently as yet. 

One may conclude that progesterone therapy is exceedingly satisfactory in 
stopping bleeding in from three to ten da.AAs folloAving the last administration 
of progesterone, and that AvithdraAval bleeding Avill occur, Avhen no bleeding is 
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Results 

Prom Table I, it is seen that the total group of 4(53 cases liad an average IQ 
of 110.04 and personality rating of 2,27. In all groups except cesarean section, 
the children of primiparous mothers had a slightly higher IQ than those born 
of multiparas. Forceps and spontaneous deliveries resulted in a sliglitly lower 
IQ than breech, cesarean sections, and versions. (The small number" of the 
three latter is probably misleading.) Of seven cesareans, only 2 patients were 
nontoxic, and the children of these two average the highest IQ in the entire 
.series (126). All seven cesarean-born children have an average IQ of 114, which 
is higher than that following any other type of delivery. The personality 
ratings show the most, lavorable figures for cesarean sections, then spontaneous 
delivery, then breech, then version, and, last, forceps deliveries. 


TAni.i; I 


I’ERSOX- 

ATATV 

liATlXG 

IQ 


rEUSON- 

AI.ITV 

RATIXG 

IQ 


rEKSOX- 

AEITY 

RATING 

IQ 

Total Group, 4ri3 Cases 

147 Primiparas 

294 Muliiparas 




2.55 

332.53 


2.11 

308.9 



Male 

2.64 

112.13 

Male 

1.91 

106.26 



Female 

2.15 

312.70 

Female 

2.33 

131.90 

380 Spontaucons Deliveries 

107 Primiparas 

263 Midtiparas 

2.11 

109.9 


2.35 



2.08 

109.05 

Halo 2.05 

308.21 

Male 

2.02 

332.45 


1.74 

106.55 

Female 2.28 

111.63 

Female 

2.11 

111.67 


2.34 

131.71 

40 Forceps Deliveries 

31 Primiparas 

14 Multi paras 

3.06 



3.3 

312.17 


2.57 


Hale 3..32 

307.93 

Male 

3.03 

331.19 

Male 

2.68 

101.5 

Female 2.43 

133.3 

Female 

2.44 

134.47 

Female 

2.31 

331.33 

43 Breech Deliveries 

4 Primiparas 

V Multijjaras 


132.85 


2.75 

324.25 


2.32 



10S.S6 

Jlulo 

3.7 

336. 

Male 

2.15 



116.5 

l^omale 

2.43 

320.3 

Female 

2.64 

lUifiU 

7 Cesarean Births 

3 Primiparas 

4 Muttiparas 

3.03 

33-3. 


2.13 

304. 


1.78 

121.5 

^talc 2.2.3 

110.7 

Male 

2.2 

301.5 

Male 

2.3 

129. 

Female 3.7 

310.5 

Female 

2. 


Female 

1.6 

119. 

2 cases (non- 








toxic cesar- 3.0 

326. 







eans) 








4 Fcrsio?i.<! 

f Primiparas 

2 Multiparas 

2.55 

314 


1.85 

121.5 


3.25 

106.5 



Bolli foaiale 


Both male 



Personality rating; 1, superior; 2, above average; 3, average. 


Note: Hi a few iiistaiicc.s, parity was unknown; occasionally, sex also was not 

established from the records; these appear in the totals in the left-hand columns in these 
tables, but not in the subdivisions.) 

Table II shows that eclamptic mothers have children tvith the lowest IQ in 
the entire series (101.2). This is more severe in primiparas than multiparas. 
Pre-eel am])sia also results in a low IQ, but here multiparas are more affected 
than primiparas. 

Only 13 children had .iaundice as newborns; there is no dro)) in IQ, but tlie 
•small number of cases may be misleading. 

The effect of probable Pituitrin is striking. (The mothers were asked if 
they had received injections to hasten labor ; the only other hypodermic injeetton 
these women w'ere likely to have received in labor is morphine; hyoscine was not 
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in progress, on tlie average of three days later. It tends to be delayed after 
aqiieons suspension, beeswax-peanut oil, and sublingual preparations. Of these 
thirty cases, thirteen have been considered cured. Seven of these patients had 
thyroid in addition. While cure may not always be expected with this method 
it does offer excellent control of bleeding, until nature may produce the reversioji 
to normal. Secretory changes Avere produced in the endometrium in practically 
all cases treated in this series although there was variatioii in the response. It 
appears that the fragmentation that occurs in the endometrium during the 
normal menstrual cycle may be produced by progesterone. The changes from 
early secretory endometrium to the menstrual fragmentation may be very rapid 
in the course of two or three days ’ time. 



Fig. 12. — M. B., aged 26 years, metrorrhagia, endometrial hyperplasia. Progesterone 
100 mg. in benzyl benzoate for one injection. Biopsy seven days later, No. 48-1100. Pre- 
menstrual endometrium. Bled two days later. 


Primary Amenorrhea 

Seven patients with primary amenorrhea were studied. The ages were 17, 
IS, 19, 20, 23, 27, and 28 years. None had ever menstruated. Six shouted thin 
vaginas and castrate smears. One (aged 17 years) had a thick vaginal mucosa 
Avith full estrogenic smear. TAventy-three courses of progesterone Avith added 
estrogen Avere giAi^en, folloAved by AvithdraAval bleeding sixteen times. 

Six courses of progesterone 10 mg. Avith Urestrin, 10,000 I.U. (Cycloges- 
terin, Up.iohn) daily for five daj^s Avere folloAA^ed by Avithdiwal bleeding five 
times and no bleeding once. Five courses Avith progesterone 12.5 mg. Avith 
estradiol benzoate 2.5 mg. (Prometron, Sehering) daily for tAvo days Avere 
folloAved by AAdthdraAval bleeding three times and none tAvice. Aqueous suspen- 
sion of progesterone 25 mg. Avith Urestrin 25,000 I.U. (Upjohn) for one dose 
produced bleeding once, for tAAm doses produced no bleeding tAvice, for five doses 
produced bleeding once. Aqueous progesterone, 25 mg. for five doses, in a 
patient taking estrone sulfate continuously Avas folloAved by AvithdraAval bleeding 
once. In three patients primed Avith estrone sulfate (Premarin) Avithdrawal 
bleeding followed three times after progesterone, 50 mg. in beesAvax-peanut oil. 
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Fig. 8. — M. F. C., aged 15 years, metrorrhagia, endometrial hyperplasia. Progesterone 
125 mg. intramuscularly one day. Fourth day later, No. 47-1533. Late interval (early secre- 
tory ) endometrium. 

Fig. 9, — ^M. P. C., seventh day after progesterone (after Fig. S). No. 47-1551, men- 
struating endometrium. Bleeding began. 

Fig. 10. — F. C., progesterone, 20 mg. aqueous suspension intramuscularly every other 
day for three injections. Biopsy three days after last injection. No. 48-193, premenstrual 
endometrium. Bled two days later. 

Fig. 11 . — M. F. C., progesterone, 20 mg. aqueous suspension intramuscularly for one in- 
jection. Biopsy seven days later. No. 48-553, menstruating endometrium. Period began. 
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thirty-one patients were considered unimproved alter Ireatinent. Eight of these 
had received thyroid. Three of the seventeen sul)sefjuen1]y develo])ed progressive 
atrophy of the vagina and were thought entering an earJy niejiopausc. Seven 
have been observed an insufficient time. Only eight jnilicnts liave been considered 
improved or cured. One has become pregnant and five have been jnaintained 
on thyroid therapy. It is evident that progesterone alone will produce with- 
drawal bleeding, if absorbed over a period of three, four, or live daj^s. Sub- 
sequentlj'- normal e3"clie menstruation may follow iJi a minor ])crcentage of eases. 

Comment 

The above summaries illustrate the use of progestei-one in Ihc treatment 
of metrorrhagia and amenorrhea. It is evident that in the ma,iority of these 
patients if an increased level of progesterone is maintained over a period of 
three or four daj's or more, a drop in the level will be followed bj’ withdrawal 
bleeding, provided there is a moderately subnormal or higher level of estrogenic 
hormone present. If estrogens are absent, as in the true primary amenorrhea, 
no bleeding will follow. Also, the antibleeding effect of increasing levels of pro- 
gesterone is useful in controlling prolonged bleeding in progress. 

In this group of patients progesterone has been given in various forms in 
278 courses. Continuous bleeding at the time the progesterone was given was 
followed twenty-one times b^'- either cessation of bleeding on the third das’- and 
subsequent withdrawal bleeding three to five days later, or by continuous with- 
drawal bleeding for two to thirteen daj^s. Delaj^ed withdrawal bleeding at times 
followed progesterone, 50 mg. in beeswax-peanut oil or 60 mg. in aqueous sus- 
pensions. Added estrogens caused delaj’-ed bleeding in some cases. Eyidently 
the beeswax and aqueous-suspension preparations maj’- be too slowly absorbed 
and excreted for prompt decisiye withdraAval bleeding. In only three instances 
Avas the first AAnthdraAval bleeding unduly profuse, all aided by testosterone at 
the time, and one child received transfusions. 

Expected AAdthdraAval bleeding failed to appear after thirty-four series of 
treatments. TAventy-seyen of the failures Avere in primarj^ and secondary amen- 
orrhea Avhere a total of 141 series AA'ere gtyen. Only scyen failures AA^ere among 
the metrorrhagia groups. One reeeiA^ed 125 mg. as one in.iection, and the absorp- 
tion and excretion Avere undoubtedty too rapid. Six failures Avere after sub- 
lingual proge.sterone in doses of 50 mg. or less daily for Aa'c daj^s. 

Progesterone therapj'- is particularlj’- applicable for control of metrorrhagia, 
especially in puberty bleeding. The most consistent results folloAA^ed 10 mg. 
intramuscularly for five da^’S, repeated at tAventy-eight day intervals for three 
or four months. Various other forms listed aboAm Avill produce satisfactory 
hemostasis and AvithdraAval bleeding, but the time intervals are not nearly as 
consistent. A single injection in oil is not satisfactoiy because of too rapid 
absorption and excretion. Prom beesAvax-peanut oil, absorption is sIoav, results 
are satisfactory but the onset of AvithdraAA^al bleeding may be delayed an average 
of eight da^^s, and occasionally as long as scA'-enteen days. PolloAAdng proges- 
terone in aqueous suspension the results are frequently not as predictable. A 
product that Avill produce just the proper increase of progesterone for more 
than three days and less than six daj^s is desirable for single injection medication. 
Aqueous progesterone is the nearest solution, although this particular product 
at times produces marked local pain. Certainly bleeduig may be completely 
controUed and such control may be continued as long as necessary. It is realized 
that puberty metrorrhagia may last a fcAV months or fcAV years, but usually is 
spontaneously cured. This apparently innocuous therapy may be maintained 
as long as necessary. During this treatment anemia may be corrected, AA^eiglit 
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Progesterone, 50 mg. in beeswax-peannt oil alone, and sublingual progestCTone 
alone were followed by no bleeding. Sublingual progesterone, 100 mg. daily 
for five days, in a patient receiving Menagen (Parke, Davis & Co.) continuously 
had withdrawal bleeding twice. It seemed evident that these patients with 
primary amenorrhea and a thin vaginal mucosa must receive estrogen to prime 
the endometrium. Even then withdrawal bleeding was not constant, 

Pollicle-stiniulating hormone assays were normal in two,^ and too high in 
two (more than 53 mouse units in twenty-four hours), suggesting that two were 
pituitary failures and two were ovarian deficiencies. 

All seven patients received thyroid. Six with atrophic vaginas were not 
benefited except psychologically with the temporary bleeding. One (aged 17 
j'-ears) ivith a thick vaginal membrane originally, continued to menstruate nor- 
mally with thyroid, 2 grains daily. This patient probably should not be con- 
sidered as having primary amenorrhea but delayed menarche. 

Secondary Amenorrhea 

Thirty-one patients with secondary amenorrhea were treated with proges- 
terone. The ages varied from 17 to 42 years. The majority were between 20 
and 30 years. One hundred eighteen courses of progesterone were given, fol- 
lowed by Avithdrawal bleeding ninety-five times. 

Various preparations and doses of progesterone were given. Ten mg. in 
oil intramuscularly daily for five days were followed by withdrawal bleeding 
after sixteen of eighteen courses, an average of three days after the last injection. 
The same dose with Urestrin added (Oyelogesterin, Upjohn) was followed by 
bleeding six out of seven courses, but was delayed three times for ten, eleven, and 
fourteen days. Progesterone, 1^5 mg. for two injections, with added estradiol 
benzoate 2.5 mg. (Prometron, Schering) produced bleeding after nineteen out 
of twenty-one courses, an average of three days later. Progesterone, 20 mg. 
aqueous suspension with Urestrin, 20,000 I.U., as one injection, was followed 
by bleeding sixteen out of seventeen times, varying from two to seventeen days 
later, averaging eight days. Progesterone, 25 mg. aqueous suspension with 
Urestrin 25,000 I.U. for two injections, was followed by bleeding thirteen out 
of fifteen times, from two to seventeen days later. Progesterone, 50 mg. in 
beeswax-peanut oil, was followed by withdrawal bleeding twelve of fifteen times, 
oecumng three to ten days later, averaging five days. Progesterone, 125 mg. 
in oil as one injection (in 5 c.c.), was followed by normal bleeding once, scant 
bleeding once, and no bleeding twice. Progesterone, 50 mg. in benzyl benzoate 
daily for three days, was followed by bleeding two to four days later. Six fail- 
ures of withdrawal bleeding followed sublingual progesterone given 25 to 50 
mg. daily for five days. One hundred mg. sublingually were followed by with- 
drawal bleeding three times, one time scant. 

Premenstrual or late interval secretory endometrium was found three times 
and nonseeretory endometrium once after progesterone, 10 mg. intramuscularly 
daily for five days. Progesterone, 50 mg. in beeswax-peanut oil, was folloAved 
by late interval secretory endometrium one time and insufficient tissue twice 
during bleeding, possibly meaning that the endometrium had been shed. After 
progesterone, 20 mg. aqueous suspension for two days, endometrial hyperplasia 
persisted in one ease. 

Follicle-stimulating hormone assays were normal in one case, low in one 
case (less than 6.6 mouse units) and high repeatedly in three eases (more than 
o3 mouse units). 

Eight of the thirty-one patients showed slight atrophy of the vagina before 
|l‘eatment, but only one of these had no withdrawal bleeding after progesterone. 
The others were thought to have a normally thick vagina. Seventeen of the 



1182 


GBAY 


Am, J. 01)?i. & Gyiicr. 
December. 1949 


25 and 30 mg. daily for five days, the findings were negative throughout oi* 
showed an occasional positive qualitative test. Two showed increases to 5 and 
6 mg. on the third day. After 100 mg. daily sublingually, the pregnandiol rose 
on the third day of therapy to 10, 18, 6.3, 11, and 22 mg. in different cases. One 
increased to 36 mg. on the fourth day, 26 mg. on the seventh. Another increased 
to 34 mg. and 33 mg. on the fourth and fifth days. One patient who swallowed 
100 mg. daily had a rise to 47 mg. on the fifth day. The injectable progesterone 
has seemed to give very slight rises in pregnandiol excretion, although apparently 
greater after beeswax-peanut oil and aqueous suspension prepai’ations. The 
increases after the much larger doses given sublingually were rcmarlcable and 
merit further study. 


Summary 

1. Progesterone has been given in various forms as 278 courses of treatment 
in seventy-six patients. 

2. Antibleeding effects during metrorrhagia and withdrawal bleeding effects 
have been utilized in controlling metrorrhagia and amenorrhea. 

3. Of eight patients with puberty metrorrhagia, four were apparentl}" cured, 
one had recurrence after six months, and one developed amenorrhea. Two were 
not cured, being controlled only as long as progesterone was given. 

4. Of thirty eases with metrorrhagia after puberty, Ihirteen were con- 
sidered cured (seven received thyroid). 

5. Of seven patients with primary amenorrhea, one was cured. This patient 
had an estrogenic vaginal mucosa before treatment and probably had only 
delayed menarche. 

6. Of thirty-one patients with secondary amenorrhea, eight have been con- 
sidered improved or cured (five received thyroid). 

7. Progesterone produces a menstruating type of endometrium with frag- 
mentation and necrosis, which apparently clears the uterus of the superficial 
layers of endometrium. 

8. This useful procedure controls bleeding accurately, but cure apparently 
depends on spontaneous reversion to normal, aided in some cases by correction 
of abnormal Aveight changes, and the administration of thyroid as indicated. 

Note: The Endocrine Laboratory of the Department of Obstetrics and Gynecology of 
the University bf Louisville Medical School has been aided for the past three years by 
generous grants from The Upjohn Company and Ayerst, McKenna and Harrison, Ltd. 
Progesterone has been supplied by The Upjohn Company, Ayerst, McKenna and Harrison, 
Ltd., E. E. Squibb & Sons, and the Schering Corporation. 
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be regulated, and tliyroid be given as indicated. It is possible tliat subsequent 
gonadotrophic therapy may be important under this control. Theie is no clear 
emdence from these clinical findings that progesterone stimulates pituitary func- 
tion or indirectly produces o\uilation. 

In amenorrhea, thera]iy has been less satisfactory. In true jirimary amen- 
orrhea tliere is no ovai'ian function and the patients are probably castrates at 
the start. Witlidrawal bleeding occurred only if added estrogens were given, 
at least in small amounts. None of these patients with atro]ihic vaginas was 
cured. On the other hand, estrogens developed secondary sex cliaracteristics 
and progesterone withdrawal Ideeding was of psychological value. , In secondary 
amenorrhea there is estrogen present, unless tlie patient has progressed to a 
premature menopause. Usually bleeding follows progesterone, in some eases 
estrogens must be added, but the results still are not consistent. After varied 
courses of treatments only eight of thirty cases with secondary amenorrhea were 
considered cured, and certainly thyroid therapy was an important factor in five. 

Endometrial biopsies after progesterone showed secretory effects in twenty- 
seven series, insuffieient tissue seven times during bleeding which may have 
indicated that most of the tissue had been shed, and no change in the nonsecretory 
endometrium seven times. Premenstrual or late interval secretory endometrium 
appeared quite normal thirteen times. Men.struating fragmenting endometrium 
was found eight times during bleeding on the first biopsy after treatment. Three 
showed quite early secretory changes as evidenced by subiiuelear vacuoles in 
only part of the glands. Three showed a mixed late interval endometrium super- 
imposed on a hyperplasia Swiss cheese background. Complete absence of secre- 
tion occurred i 2 i seven, after progesterone, 10 2 ng. intramuscularly for five days 
(two), progesterone 50 mg. in beeswax-peanut oil (one), progesterone 40 mg. 
in aqueous suspension (one), and progesterone sublingual 30, 50, and 100 mg. 
■ for five days (three) . In contrast to the observations of others, secretory changes 
were common after progesterone therapy. 

Menstruating-type endometrium with its marked fragmentation and necrosis, 
acute inflammatory cells, and disru])tion of glands lined by a single layer of 
cuboidal epithelium seemed a characteristic of progesterone bleeding. This is 
in contrast to the bleeding from relatively intact nonsecretory endometrium as 
seen in biopsies or the excised uterus. In one case this fragmenting endometrium 
was found on the sixth day after progesterone, 125 mg. intramuseularty. On 
the fourth day (two days premously) biopsy showed late interval secretory 
endometrium, sucli as is found about the twentieth day of the cycle. In another 
case nonseeretorj^ endometrium preceded this fragmenting endometrium by three 
days. It seems likely that the diffuse fragmentation and necrosis of normal 
menstruation are caused by progesterone. 

Hormone studies in this laboratory are not complete. References are made 
above to follicle-stimulating hormone determinations. The results were so vari- 
able that no conclusion is drawn. Pregnandiol studies have given some sugges- 
tions. The Guterman test for free pregnandiol was used throughout. 

After 125 mg. in oil as one injection, the pregnandiol was 16, 5, 6, and 1.3 
Jiig. on successive days. After 10 mg. in oil intramuseularty daity for five days, 
findings were negati-^^e qualitativety throughout or negative, negative, positive, 
negative, negative on successive daj^. After 50 mg. in beeswax-peanut oil, the 
pregnandiol rose to 3.9 and 4.5 mg. on the fourth day, but in one was 20 mg. 
on the fourth day and 9 mg. on the eightli. After aqueous progesterone 20 mg., 
negative results or very slight increases to 3 mg. were found. After 60 mg. 
aqueous suspension, there were rises to 8 and 9 mg. on the third and fifth days. 
After sublingual progesterone the pregnandiol recoveries were greater. After 
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bo claimed. It is well known that endometrial hyperplasia is a manifestation of, often, 
only a self-limited intercurrent endocrine aberration which may be relieved spontaneously. 
Our own studies show no evidence of benefit to the underlying, probably pituitary factor 
which causes hyperestrinism from multiple follicular cyst development. 

We are much interested at present in several cases under observation. The finsl was 
an instance of menometrorrhagia which had failed to rc.spond to all accepted methods of 
therapy, including repeated curettage. Almost continuous menometrorrhagia since puberty 
was finallj' arrested bj' bilateral wedge-shaped resection of .slightly enlarged microcystic 
ovaries. Since then, biphasic temperature patterns, pregnandiol excretion and — four 
months ago at the age of 28 years — the onset of pregnancy attest to the establishment of 
ovulation. In this instance microscopic sections of both ovaries failed to reveal any 
evidence of previous corpus luteum formation. We believe that ovulation had been in- 
hibited by unopposed hyperestrinism which was relieved surgically by removal of the 
excessive follicular activity. We are awaiting further observations in the remaining eases 
before reaching conclusions. 

DB. GEOBGEANNA .TONES, Baltimore, ATd. (by invitation).— Dr. Te Linde and I 
have been interested in the treatment of monorrhagia with progesterone for a number of 
years. 

I believe we are losing sight of the fact that Dr, Gr.ay’s paper is not concerned too 
much with the results of therapy, but with the more experimental aspects of the field. 
He was attempting to determine which rvas the best method of administration and what 
might be expetced from the difl'ercnt methods of administration of progesterone, and also 
to give us some information as to the underlying histology of the therapy. I am very 
much interested in his histologic study; it has helped me considerably. 

From a clinical point of view, I would say that in the past ten years we have treated 
seventy-two patients. These patients were confined to the menorrhagia group and repre- 
sented only seventy-two out of 700 patients with functional bleeding seen in the clinic, 
which gives you some idea of the frequency with which this therapy is necessary. We 
used it only in severe cases, in patients who are young and desire pregnancies. In this 
group of seventy-two patients we have TS per cent who became pregnant. Twenty of the 
patients afjparently were cured by therapj- with no other supportive type of treatment. 
Everyone knows that this condition doe.s have remi.=sions. Hon-cver, our seventy-two 
patients were carefullj' selected as to endometrial patterns, and patients with medical 
conditions, inflammatory conditions, or tumors were excluded. Wo have had no failures 
in therap3' in this group. 

I think one difficulty in therapy is that sometimes the diagnosis is not properlv made. 
One cannot expect to have good clinical results in patients who have complicating factors 
or in patients who have any suggestion of secretory endometrium or a regular cycle. 

One must also understand the underlying histologj- which Dr. Gray has shown so 
well. Progesterone is not hemostatic; it does not stop bleeding but only controls it in a 
pliysiologic way when given in a cyclic manner. Sometimes bleeding docs not stop until 
seven days after withdrawal of progesterone. 

DE. EMIL NOVAK, Baltimore, kid. — The fundamental disorder in most of tliesc 
eases of functional bleeding and, I believe, all of the group which Dr. Graj" has so intelli- 
gently discussed, is a failure of ovulation. The curative treatment would be to make the 
patient ovulate, but here we meet with the same difficulties encountered in trying to induce 
ovulation in women who are infertile because they do not ovulate. Almost all the endocrine 
treatments of functional bleeding which have been recommended are make-shifts in that 
they are surface treatments, often purely hemostatic. This, I think, is true of what I 
believe to be the most efTective hemostatic treatment of all in functional bleeding, that 
with estrogens. Such treatments control the bleeding, but do not usually cure the under- 
Ij'ing pituitary disorder. The later occurrence of ovulation is likelj' really to cure the 
patient, but this is probablj' more often spontaneous than endocrine-induced. Dr. Gray has 
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Discussion 

DR. CARL P. HUBER, Indianapolis, Ind.— The management of functional uterine 
bleeding and amenorrhea has been the source of so much confusion in past years that every 
contribution ■which gives us additional controlled information is "welcome. Quite obviously 
the method of therapy presented today is not the final answer. There were a considerable 
number of failures in all age groups. Definite conclusions cannot be drawn concerning 
dosage, method of administration, or predictability of results. This is equally true of 
other methods of treatment which have been suggested. 

At the present time several plans of management for menometrorrhagia are in vogue 
and each has ardent advocates. Estrogens are used alone or in combination with proges- 
terone. Androgens are used alone or also in combination with progesterone. In the present 
presentation, progesterone is used alone. In the light of our present knowledge of ovarian 
physiology a reasonable explanation can be given for each. Bleeding will temporarily 
cease following treatment according to any one of these plans but recurrences are frequent 
and upon occasion more radical methods become necessary. Nearly all support the addi- 
tional use of thyroid where hypometabolism is present. 

The author presents evidence to support the idea that the administration of proges- 
terone in sufScient effective doses results in a more nearly normal menstrual slough of the 
endometrium than that which follows other types of therapy. This same pattern is seen 
when progesterone is used in combination with either estrogenic or adrogenic substances; 
He is to be complimented upon the effectiveness of his slides in demonstrating this point. 
This observation might suggest that where progesterone is used a more nearly physiologic 
result is obtained. 

It remains important to emphasize that many patients with functional bleeding, 
perhaps 50 per cent, manifest spontaneous remissions and actually require no treatment. 
Such remissions may be induced also by curettage. Therapy which does not result in a 
higher cure rate has little to justify itself except perhaps a quicker control of bleeding. 
It may in addition be important to emphasize that, in the older age group, medical curettage 
should never supplant surgical curettage. 

DE. PRANEXIN L. PAYNE, Philadelphia, Pa. — Briefly and to the point, I am a 
little disturbed over the thirty older patients who were treated as cases of dysfunctional 
bleeding, not having heard that all of them had the benefit of a thorough diagnostic curet- 
tage under anesthesia before treatment was instituted. I hope the essayist will reassure 
us on that point. 

DR. HAROLD BACK, Detroit, Mich, (by invitation). — One must commend the 
essayist’s honesty in presenting not only his successes but also his failures in attempting 
to induce menstruation (in the true sense of the word) from the atrophic endometrium of 
amenorrhea and endometrial hyperplasia as observed in instances of menometrorrhagia. 

Our own experience with attempted replacement therapy in such instances of failure 
of ovulation are similar. As has been shown repeatedly, withdrawal bleeding can be 
induced in amenorrhea almost at will by estrogen or estrogen in combination with proges- 
terone. Our studies of concomitant basal temperature determinations and pregnandiol 
excretion have, however, not shown any evidence of permanent curative effect from this 
form of therapy. Even though artificial basal temperature rises could be induced by 
progesterone, no evidence of ovulation could be established during or after such therap 3 \ 
In several instances of secondarj'^ amenorrhea, spontaneous ovulation occurred at later dates 
quite independentlj% we believe, of our therapeutic efforts. Whatever benefits might be 
ascribed to such artificiallj' induced, so-called menstruation has, we believe, purel}" ps.vchic 
value with the additional advantage of demonstrating that the end organ is still capable 
of responding to suitable stimulation. 

In menometrorrhagia, associated as it often is with cystic glandular hyperplasia of 
the endometrium, the benefit of temporary hemostasis and more orderly withdrawal bleed- 
ing is often of value. However, we believe that here too no definite curative effect can 
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STUDIES ON PEEVENTIVE AND CUEATIVE TEEATMENTS 
FOE Eh SENSITIZATION- 

Lkster J. Unger,! M.A., M.D., New York, N. Y. 

T he most recent and one of tlie most important advances in connection with 
blood transfusion is the discovery of the Eh factor. Knowledge concerning 
tills has accumulated by leaps and bounds, and it has been necessary from time 
to time to revise our thinking. This, coupled with the fact tliat the subject is a 
complicated one, has led on oceasion to some confusion. The essential nature of 
the Eh factor and its clinical applications are readily understood, if we avoid 
laboratory details and approach the subjeet from a broader and more general 
point of view. 

A number of characteristics or factors of red cells had been discovered, and 
ill 1937 Laiidsteiner and Wiener added another to the list, namely the Eh factor. 
All these faetors, A, B, N, M, P, as well as the Eli, fall in the same general cate- 
gory of antigens. Antigens, under certain circumstances, have the abilit}'’ to 
stimulate the production of corresponding antibodies. If eells containing any 
of these characteristics are introduced into the circulation and the corresponding 
antibody exists, an antigen-antibody reaction takes place and the clinical picture 
of hemolysis results. 

Eh antibodies are not found preformed but may appear as a result of active 
or passive sensitization. Active sensitization may develop following repeated 
intravenous or subcutaneous injections of Eh-positive blood into an Eh-negative 
individual or as the result of pregnancy and the escape of Eh-positive cells of the 
fetus into the circulation of an Eh-negative mother. Passive sensitization, on 
the other hand, occurs if antibodies from a sensitized mother pass through the 
placenta into the circulation of the fetus. This paper will be limited to a report 
of efforts to meet the problem of active sensitization by the Eh factor. 

It was most natural after scientific data concerning the nature of the Eh 
factor and its method of operation had accumulated that investigators should 
dedicate themselves to the task of preventing and counteracting Eh sensitization. 
In the case of transfusion this is simple. Wiener and Peters^ recognized that 
90 per cent of the post-transfusion intragroup hemolytic reactions were due to 
Eh sensitization. Methods of cross-matching blood of the donor with that of the 
patient then in vogue do not in every ease detect the presence of Eh antibodies 
which presumably may be present. These methods must be changed. As a 
result such hemolytic reactions can now be avoided. 

♦Read at the New York Academy of Medicine at a joint session of the Pediatric and 
Obstetrical Sections, Feb. 10, 1949. 

fDirector Blood and Plasma Bank, New York University-Bellevue Medical Center. 
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taken cognizance of these facts, since he groups his cases into those which were controlled 
and those which were cured. I believe it was Ambroise Pare who used to say, “I treated 
the patient, and God cured him.” To adapt this thought to the subject of functional 
bleeding, we treat the patients, but most often God cures them. 

DB. GKAY (Closing). — One point brought out must have a proper answer and that 
is Dr. Payne’s question. We believe every woman with metrorrhagia after the age of 
twenty-hve, or recurrent metrorrhagia in younger women, should be curetted under Pento- 
thal in the hospital before hormone therap}- is given. 

On the other hand, patients with pubert}' metrorrhagia should not be curetted, since 
medical hormone therapy appears to control bleeding with accuracy. 


Mollison, P. L., and Cuthush, M.: Exchange Transfusion in Haemolytic Disease of the 

Newborn, The Lancet, page 522, Oct. 2, 194S. 

Whether tissue damage in the newborn is a direct effect of the circulating anti- 
Eh antibodies, or an indirect effect of the hemol 3 ’tic process, is uncertain. While man^' 
infants witli damage to the liver and brain maj* fail to exhibit anemia, the apparently- 
good blood count maj’- be due to (a) the delaj-ed effect of a physiologic transfusion from 
the placenta (only counts from the cord at birth are reliable), (b) a rapid rate of red 
cell regeneration which maj* mask a high rate of hemolysis (as shown in cell survival 
experiments or by the hyperbilirubinemia present). Moreover, infants dying or stillborn 
because of profound birth anemia may not have had time to develop kernicterus. These 
points make it possible that tissue damage is specially associated with rapid blood destruc- 
tion. Tlie authors do not feel that anti-Eh causes direct tissue damage, since they have 
sometimes noted large amounts of free Eh-antibody persisting for weeks with no evidence 
of progressive liver or brain damage. 

It is doubtful that tissue damage is established at birth, and, insofar as it may- be 
subsequent to the destruction of Eli-positive cells, substitution transfusion is propliydactic. 
While either a simple or a replacement transfusion removes the phy-siologic stimulus 
(anemia) to the formation of new Eh-positive cells, the former procedure preserves the 
initial load of Eh-positive cells for destruction and excretion. A second rationale for 
exchange transfusion is the rapid correction of a profound anemia without overloading the 
circulation. 

The authors have performed tliirty- exchange transfusions by the umbilical vein. 
(Diamond, 1947.) A transparent plastic catheter is passed 2 to 3 inches, to the point where 
Idood is, freely' withdrawn. TAventy c.c. exchange aliquots are used, and the apparatus being 
rinsed with dilute heparin-saline solution, occasionally. The total exchange is 300 to 450 
C.C., sometimes followed by a 50 c.c. donor supplement. In most cases the exchange was 
done within thirteen hours of birth, but the procedure has also been successful up to 38 
hours after birth. There were no cases of umbilical sepsis, air embolism, or other ill effect. 
Prophylactic doses of penicillin arc recommended, although used in only' 10 per cent of the 
cases here reported. If some supernatant plasma-citrate is reinor-ed from the donor blood, 
the improved donor hematocrit permits an improved absolute and proportionate Eh-negative 
cell count, whereas the number of residual Eh-positive cells depends only- on the volume of 
blood exchanged. 

Analysis of this series sIioaa-s a mild course in infants whose cord blood contained 
more than 15 mg. of hemoglobin and less than 3 mg. of bilirubin, per 100 c.c. Infants 
having anemia and high bilirubin had a stormy- or fatal course. The authors suggest that 
exchange transfusion be reserved for this latter group. Of the thirty infants treated, 
twenty--three survived, only- one showing residual nervous sy-stem damage. 

Irvikg L. Frank-. 
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■used even in hospital deliveries at that time.) The drop is from 110.04 for the 
whole series to 105.11 in the probable Pitnitrin group, and to 99.85 in the male 
multiparous births. Personality rates roughly follow the same pattern. The 
fast labors are a suspicious factor in lower IQ. 


Table II. Effect of Toxemia, Jaundice, and Probable Pituitrin 


PERSON- 

ALITY 

RATING IQ 

PERSON- 

ALITY 

RATING IQ 

person- 

ality 

RATING IQ 

Eclampsia 6 Cases 

5 Primiparas 

1 Multipara 




41 Pre-eclampsia 

13 Primiparas 

S7 Multiparas 

2.57 105.89 

24 males 2. 86 104.46 

17 females 2.03 108.9 

2.71 110.5 

Males 3.43 110.43 

Females 2.1 110.53 


13 Jaundiced Bahies 

6 Primiparas 

7 Multiparas 

2.51 112.27 

8 males 2.85 114. 

5 females 1.98 110.4 

2.53 120.4 

5 males 2.74 118.75 

1 female 1.5 128. 

2.5 105.5 

3 males 3.03 104.5 

4 females 2.1 106. 

6S Cases Prohahly 
Peceiving Pituitrin 

SO Primiparas 

4S Multiparas 

2.54 105.11 

Males 2.08 101.86 

Females 2.41 108.08 

2.3 111.4 

Males 2.34 106.89 

Females 2.26 117.22 

2.64 102.18 

Males 2.8 99.85 

Females 2.49 104.63 

For Comparison: 

Entire Group (453) 

147 Primiparas 

294 Multiparas 

2.27 110.04 

Males 2.20 108.2 

Females 2.28 112.12 


2.11 108.9 

Males 1.91 106.26 

Females 2.33 111.90 


In Talile III, chloroform deliveries are associated with a higher IQ than de- 
liveries under ether. Chloroform being administered with more oxygen results 
in less anoxemia to the infant; the difference is more probably explained by 
the fact that most of the chloroform anesthesias were light and short, while 
most of the hospital deliveries were under almost surgical depth ether an- 
esthesia. The final total anesthesia includes known ether and chloroform and 
cases where anesthesia must have been used due to the type of delivery 
(vension and forceps), but no mention of the type of anesthesia was found. 
Personality rates are comparable to the IQ in the anesthesia group. 


Table III. Anesthesia 


person- 

ality 

RATING IQ 

person- 

ality 

RATING IQ 

PERSON- 

ALITY 

RATING IQ _ 

123 Chloroform 

39 Primiparas 

84 Mxdtiparas 

2.39 111.72 

Male 2.57 110.59 

Female 2.21 113.2 

2.25 115.61 

Male 2.29 115.77 

Female 2.14 110.56 

2.47 109.77 

Male 2.77 107.6 

Female 2.24 111.81 

S3 Ether 

18 Primiparas 

15 MxiUiparas 

2.45 107.67 

Male 2.8 103.78 

Female 2 113.5 



179 Total Anesthesia 


107 Multiparas 

“Di 111.08 

]\rale 2.02 108.91 

Female 2.16 113.92 

2.37 112.20 

Male 2.49 110.58 

Female 2.2 115.7 

2.42 1]0.J» 

Male 2.71 107.59 

Female 2.13 112^ 


O <1 T*rt DTO • 
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New rules have been established for the selection of donors for transfusion. 
Rh-positive blood should be given to all Rh-positive patients, except to newborn 
infants with erythroblastosis due to Rh sensitization. To these only Rh-negative 
blood should be transfused, even though the infant necessarily is Rh positive. 
Only Rh-negative blood should be given to all Rh-negative females from birth to 
the climacteric, otherwise sensitization by the Rh factor might follow and inter- 
fere with normal pregnancy. For Rh-negative females after the climacteric and 
for Rh-negative males of any age Rh-positive blood may be given when necessary 
providing it is recognized that as a result Rh antibodies may develop, and pro- 
viding subsequently the proper pretransfusion tests are performed.^ If sensiti- 
zation results, for all subsequent transfusions only Rh-negative donors may be 
used. It must also be remembered that even when Rh-positive blood is used 
exclusively for Rh-positive patients the possibility of sensitization by the rh' or 
rh" factors may also occur.^ This can always be avoided if a donor is selected 
whose Rh type is identical with that of the patient. The mere presence of Rh 
antibodies in the serum of an Rh-negative individual is inconsequential to that 
person unless pregnancy develops or unless transfusion is required. 

Our experience has shown that while the frequency of Rh-negative individ- 
uals in the general population is about 15 per cent, demands for this type of 
blood for transfusion run as high as 25 and 30 per cent, and at one institution 
this has reached 100 per cent. This is due to the use of donors with Rh-negative 
blood as universal donors when preliminary Rh testing has actually been omitted. 
This should be condemned. The successful operation of any bank vdll be de- 
feated if patients not requiring Rh-negative blood are given this variety, and 
if then those who genuinely require it are deprived of it. In addition it must 
be recognized that sensitization to the Hr factor may develop as a result of this 
practice and this too can interfere with a successful pregnancy. 

The second circumstance during which active sensitization by the Rh factor 
may become apparent is during pregnanej''. Levine, Burnham and Katzin'^ 
showed the relationship between erythroblastosis and atypical agglutinins in the 
mother’s serum. Levine and his co-workers established the fact that at least 90 
per cent of eases of erythroblastosis fetalis were due to Rh sensitization. Bloods 
of such mothers show the presence of Rh antibodies. Coping with the problem 
of sensitization due to pregnancy is not as simple as the similar problem with 
transfusion. 

Three methods of treating the mother have been studied: (1) repeated 
partial replacement transfusions, (2) countersensitization with bacterial vac- 
cines, and (3) treatment with hapten. Replacement transfusions are not really 
as new as they sound. As far back as 1917'^ I published my experience with an 
attempt to affect the course of leucemia and pernicious anemia by replacement 
transfusion. Recently the method has been revised. It is now used for newborn 
infants with erjffhrobl'astosis. Bessis of Paris is also using it for treatment of 
leucemia and other conditions. 

It seemed reasonable that repeated partial replacement transfusions might 
possibly reduce the titer of antibodies in blood of a mother sensitized by the 
Rh factor, or at least prevent a rise. Under such circumstances a case which 
otherwise would be severe or even fatal might conceivably be converted into a 
mild one_ and the infant recover. To test this method four cases were treated in 
this fashion. All of these women had t^q^ical marital histories. They all showed 
Rh antibodies in their sera ; two had anti-Rh agglutinins and two had Rh block- 
ing antibodies. In one case saline agglutinins were present in a titer of 256, and 
in another the albumin-plasma conglutination test gave a titer of 2048. One 
patient was an interim case, while the other three were pregnant at the time of 
treatment. In each case 500 c.c. of blood were -withdravTi and 500 c.c. trans- 
fused and this process repeated until the total amount previously decided upon 
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had been removed and replaced. In one case 6,500 c.c. were replaced over a 
period of twenty and oiic-lialf weeks (Fig. 1) ; in the second case 6,500 c.c, in 
eleven and one-half weeks (Fig. 2); in the third ease 8,500 c.c. in nine and one- 
half weeks (Fig. 3) ; and in the fourth case 21,000 c.c. in fourteen and one-half 
weeks (Fig. 4). In this last case 10,000 c.c. were removed and replaced at only 
three sittings over a period oE four days. 

Mrs. Cfj:,, 
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Fig. 1. — Results of antibody titrations (albumin-plasma conglutination technique) during preg- 
nancy in Case 1 treated with replacement tranfusions. Cesarean, erythroblastotic infant. 


The bloods of all patients reported in this paper were examined not only 
for agglutinins using saline medium, and for blocking antijjodies using the in- 
direct test, but also for antibodies using albinnin-plasma medium. The illustra- 
tions throughout indicate titers obtaineci tvhen the latter medium was employed. 
It must be remembered that a difference of one dilution between any two sets of 
successive titer readings, for example, the difference between 512 and 256, is of 
no greater significance than the difference between 2 and 1. Therefore, a scale 
of titers on an arithmetic rather than a geometric basis grossly exaggerates the 
significance of fluctuations at the upper level of tine scale and is 'misleading. 
In all charts depicted in this paper the geometric scale has been used. 

Figs. 1 to 4 give the results of antibody titrations in the eases where re- 
placement transfusion was used. Because of the limitations of the test there 
can be a difference in the results of two successive tests of one or tivo dilutions 
which should not be interpreted as necessarily significant. If, however, repeated 
subsequent tests show a continuation .of this downward or upward trend, the 
difference does become definitely significant. Although the trend in two of these 
cases was possibly slightly doumward, in neither was it sufhciently marked to be 
certain that these changes were due to treatment rather than to limitations of 
the test. 

In the first ease (Fig. 1) where the titer remained unchanged throughout 
pregnancy, a previous pregnane^'’ had resulted in an erythroblastotic infant who 
died. The present pregnancy Avas terminated by cesarean section after thirty- 
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three weeks. The infant, who was Eh-positive, was immediately given a partial 
replacement transfusion and made a perfect recovery. At no time was jaundice 
evidenced. The child is living and well and is now 1 year old. The second case 
(Pig. 2) was an interim case. The third patient (Pig. 3) gave birth to a 71 / 2 - 
month erythroblastotic infant who died within a matter of hours. The foiu’th 
patient (Pig. 4) gave birth prematurelv^ to an Eh-negative infant Avho soon died. 
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Fig. 2. — Results o£ antibody titrations (albumin-plasma congrlutination. technique) in Case 2 
(not pregnant) treated with replacement transfusions. 

Of course, at the outset it was fully recognized that antibodies are not only 
present m the circulating iDlood of the mother, but also that the tissues are satu- 
rated with them and that the expected results might not materialize. Beside this 
reserve, it is likevlse possible that the rate of new production is so rapid that no 
appreciable reduction in titer may be observed. Perhaps the amounts of blood 
removeii and replaced should be greater. Possibly twenty or thirty liters over 
the period of a week might be more effective. At present, however, I am forced 
to conclude that this mode of therapy in the doses used has little if any ability 
to reduce the titer of Eh antibodies. An additional drawback is the fact that 
huge amounts of Rh-negative blood are needed to carry it out. This is expensive 
and it miglit be difficult in certain localities to obtain such large amounts at a 
time because the patient may not be near a very large blood bank. 

The_ second mode of therapy undertaken was that of eountersensitization. 
As previouslj- stated the Eh factor is an antigen. Under certain circumstances 
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an Rh-negative mother may develop antibodie.s oi a specificity corresponding 
to that of the Rh factor inherited by her infant. O'lic meclianism i.s one of anti- 
body response to stimulation by an antigen and is identical in principle with 
the reaction to any other antigen. 

Landsteiner“ pointed out that specific substances have been seen to interfere 
with each other in their antigenic action, e.g., the higlily active Forssman sub- 
stance may inhibit the formation of antibodies against other specific substances. 
This interference, German writers have termed Konkurrenz der Antigenc (com- 
petition of antigens). 
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Fig. 3. — Results of antibody titrations (albumin-plasma conglutination technique) in Case 3 
treated with replacement transfusions. Premature infant, erythroblastotic. 


Workers in the problem of protection against viruses have had similar 
experiences and refer to the effect as an “interference phenomenon.” Ancirews' 
states that the existence of one virus in the host sometimes prevents an attack 
by a second rfrus, and the two viruses need not be antigenieally related. 

Another illustration of the phenomenon of competition of antigens is in 
connection vdth the use of diphtheria toxoid which contains not only diphtheria 
antigen, but also A substance obtained from pig stomach used for preparation 
of peptone neeessaiy for production of toxoid. Therefore, when such toxoid is 
administered to a patient, two antigens are simultaneously injected. If the blood 
of the patient happens to belong to group A naturally he cannot respond to A 
.substance and can only respond to toxoid. If he should belong to group B he 
is in a position to respond to both antigens and competition between the two 
ensue and he usually responds only to the more potent, namely, the A substance. 
This is supported by the findings of Tomaki and others who showed that im- 
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miinization against diplitlieria is more successful in Group A than in Group B 
individuals. 

Additional evidence is found in a study of the incidence of Rh sensitization 
in pregnancy. If the mother is Rh negative, and the fetus is Rh positive, but 
in addition the ABO group of botli mother and child are identical, only a single 
incompatibility exists. If in addition to the Rh incompatibility there is an 
ABO incompatibility, a double incompatibility exists. Both mothers may have 
been exposed to the identical Rh antigen, yet the incidence of Rh sensitization 
in these two groups of pregnancies differs. According to Diamond (personal 
communication) if the husband is homozygous and there is a single incompati- 
bility, the incidence of sensitization is 11 per cent, whereas if there is a double 
incompatibility, the incidence of sensitization is reduced to 4 or 5 per cent. 

/A^5. Crl. 



Blood jSoacc 
Subslltulfl 3000 c.c. 

iS'OO C'C. 
iooo e-c. 

, Ifpo c.c. 

(000 c.c. 
fOO c.c. 
o c.c 

l 21000 c.c. 

1 4 '/z Weeks 

Fig. 4. — Results of antibody titrations (albumin-plasma conglutination technique) In Case 4 

treated with replacement transfusions. 

Under similar conditions with a heterozygous husband and a single incompati- 
bility, the incidence is 3 per cent, whereas with a double incompatibility it is 
reduced to 1 per cent. Levine,® Wiener,® as well as Race^° and his co-workers 
have also made similar obseiwations. A plausible explanation for these findings 
is that with a double incompatibility the A or B factor is in competition with 
the Rh factor. The A and B factors are more antigenic than Rh, and the 
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mother tends to re.spond to lliem willi grealci' ca.se Ilian to Ibc l?li factor Avhieli 
is then ignored. 

Competition of antigens is merely a special situation illustrating a general 
physiologic phenomenon; namely, that a strong stimnlns tends to siipprc.s'.s a 
weak one. It is difficult to hear a wlii.sper in a boiler factory, or to detect faint 
odors in the presence of stronger odors, or to feel deeper seated pain when 
counterirritation is applied. This does not mean that the body is incapable of 
responding to more than one stimulus or one antigen at the same time, hut 
merety that injection of a strong antigen inids to suppress the antigenicity of a 
weaker one injected at the same time. For competition of antigens to operate, 
correct ‘‘timing” is of utmost importance. To use a prosaic example, a loud 
noise today cannot overwhelm a whisper uttej’cd tomorrow. Similarly, if the 
two antigens are not present in the individual at the same time, they can hardly 
compete with one another. Under natural eojiditions, when there is a passage 
of fetal’ blood into the maternal circulation, the same blood cells carry A and B 
antigens as well as Bh antigen so that in this instance timing is perfect, and 
interference results. 

There is much evidence to suppoil the theory of competition of antigens. 
Wienei’” was the first to suggest that tliis phenomenon might ))e put to practical 
use and result in protection of Rli-negativc women carrying Rh-positive fetuses, 
and that innocuous antigens such as typhoid and pertussis vaccines can be used 
to suppress the antigenicity of the Rh factor. There have been differences of 
opinion on the subject, yet none has been based on a large practical trial. The 
subject seemed to be of such great im})ortanee that a systematic stud}' was under- 
taken. Jlethods for the production of diagnostic sera offered an opportunity 
to test the theory. At first diagnostic sera for Rh studies were prepai’cd by 
artificial sensitization of animals. This for many reasons was unsatisfactoiy. 
Subsequently, sera obtained from mothers of erythroblastotic infants were used 
for this purpose. However, demand for diagnostic sera became so great that 
more recently workers in this field have obtained diagnostic scrum from volunteer 
male professional donors injected Avith Rh-positive blood. Of a group of nine 
injected donors reported by Wiener and Gordon^= five, or 55 per cent, responded 
Avith the production of Rh antibodies. Wiener also states in a personal com- 
munication that he has noAv increased this group to forty-scA'cn. Of these, 38.3 
per cent developed antibodies after the second injection. TAventy-three of the 
remainder receiA'ed a third injection of Rh-positiA'e cells and six dcA'eloped anti- 
bodies. The eumulath'e total per cent sensitized, therefore, after tAA'o or three 
injections, AA'as 54.4 per cent. This is further supported by a report of Diamond 
who states that in a group of 380 male Rh-negatiA'e veterans given Rh-positive 
blood transfusions, 53 per cent deA'eloped Rh antibodies. By reproducing 
Wiener’s exact procedure, but Avith the addition of A'accine therapy, Wiener’s 
series of injected donors could be used as my control series. This offered the 
opportunity to determine the preventive A'alue of countersensitization. The 
program AA'as planned to simulate first, second, and even third pi’egnaneies, dur- 
ing AA'hich vaccine Avas administered. Of seven injected Rh-negative men only 
one dcA'eloped antibodies, an incidence of about 14 per cent (Table I) instead 
of the expected 54.4 per cent. It is fully recognized that conclusions based on 
small numbers might be erroneous and that absolute safety is found only in very 
large numbers. Yet large numbers in a test of this sort arc from a practical 
standpoint difficult of attainment and hardly feasible. At any rate the results 
certainly are A'ery suggestive. Another obseiwalion is that the only individual 
of this group aaRo did develop Rh antibodies shoAved a negative Widal to the 
0 antigen although positive to the H antigen, AA'hereas all otlier donors injected 
Avith typhoid vaccine Avho developed no Rh antibodies responded positive!}' to 
both typhoid antigens. 
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Table I. Observations on Eh Sensitization in' EK-Negative Males With and Without 

COUNTERSENSITIZING VACCINE INJECTIONS 


INAmSTI- 

COUNTER- 

SENSITIZA- 

1 

NUMBER OF 

INJECTIONS 
OP Rll-POSI- 

NUMBER 

OP 

frequency op Rh 

ANTIBODY FORMATION 

CUMULATIVE 
TOTAL 
(PER CENT) 

GATOR 

TION 

TITO CELLS 

SUBJECTS 

NUMBER 

1 PER CENT 

SENSITIZED 

Present 

Typhoid and 

2 

7 

1 

14 

14 

stufly 

pertussis 
vaccine used 

8 i 

0 

0 

0 

14 

Wiener* 

None used 

2 1 

47 

18 

38.3 

38.3 

(control 

series) 


o 

• > 1 

23 

G 

26.1 

54.4 


*Proc. Soc. Exper. Biol.. & Med. 70: 570, 1949. 


Van Loglieni^^ of Holland has reported the results of Rh sensitization of 
volunteer donors. He believed that the, injection of vaccine simultaneouslj'- with 
exposure to the Rh factor will increase the incidence of those who produce Rh 
antibodies. His conclusions, however, are open to question, because his donors 
received numerous injections of Rh-positive cells witliout vaccine, and then later 
received rejieated injections (totaling up to sixty and more) of Rh-positive cells 
and only a few injections of vaccine. His donors first had been “primed” by 
tile Rh antigen and then later given stimulating doses of Rh-positive cells. Even 
then, his incidence of sensitization was 21 per cent which is much lower than the 
expected 54.4 per cent. His teclinique was entirely different from the one fol- 
lowed in this present test and, therefore, his results and those of this study are 
not comparable. In my series, as well as in Wiener’s, between each injection of 
cells there was an interval of 90 or more days, and the technique followed in 
both investigations was identical in every respect except that in my series weeldy 
injections of vaccine (totaling twenty-one to twenty-seven) Avere administered to 
prevent Rh sensitization. 

Another iiossibility that has been claimed is that of nonsiiecific response. 
It has been suggested that if an individual has ali’eady been “primed” by the 
Rh factor, subsequent injections of vaccine might stimulate the production of 
Rh antibodies. 

Because of the experimental evidence supporting the theory of competition 
of antigens, and because of the lack of danger in connection Avith the use of 
typhoid and pertussis Amccines, and because any immunity developed by the 
mother AAmuld be of Amine to the infant, a clinical trial AAms begun tAvo years ago. 
The folloAving program is noAv being carried out in the outpatient Obstetrical 
department of St. Clare’s Ho.spital.t Rh typing is performed on the blood of 
CA’ery expectant mother. In other Avords, her blood is examined not only for tlie 
^ factors. In addition an ABO grouping, 

and j\i and N typing is made. If the mother is found to be Rh negative, AA^ien- 
ever it is possible to obtain blood of tlie iiatient’s husband, similar examinations 
are made. If these tests reveal that the possibility of sensitization exists, counter- 
sensitization is begun. Tjqihoid vaccine 1,000 million per cubic centimeter and 
pcrtussLs vaccine 20,000 million per cubic centimeter furnished by the Depart- 
ment of Health of the City of Noav York are used. Until pregnancy is terminated 
alternating senes of six Aveekly injections of each of these vaccines are given, 
i lie dose is gradually increased at the beginning of each series. If an injection 
IS loUoAved by a reaction, the subsequent dose is cut in half. IMonthly, up to the 
scA-entli month, examinations for anti-Rh agglutinins and Rh blocking antibodies 
arc ma de. During the seventh month this is done tAvice and then once a Aveek 

tyliese cases were kindly referred to me by Dr. Locke Mackenzie, 
tlie att^niung obstSrician "‘as kindly afforded me Iiy Dr. Michael Jordan. 
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until the end of pregnancy. An Rli typing is done on the cord blood of the 
newborn infant. It is also examined for antibodies and coatin" of the cells. 
Since this pz’ogram entails a terrihe amount of work and cooperation, it was not 
always possible to carry out every detail as outlined. At the obstetrical clinic 
of Woman’s Hospital I have introduced a similar pi’Ogram, except that no 
vaccine is being given. This might be tised as a control group, except that the 
two groups of patients are racially different. 

Up to the present we have treated or are still trealing by countersensitization 
ninety-three Rh-negative women (Table II). Even though it is recognized that 
the first pregnancy is practically always spared, twenty-six of the group who 
were primiparas were also given treatment because of the importance of "prim- 
ing.” It is felt that they should be "primed” against the bacterial antigen 
before they have the opportunity to be "primed” against the Rh antigen, thus 
making certain that the vaccine is the more potent antigen. It also seems im- 
portant that these primiparas be given an in.iection of vaccine at the time of 
delivery'' when the likelihood of leakage of Rh-positive cells from the fetus is 
probably greatest. It is hoped that they will return at the time of their second 
pregnancy so that this thesis can be tested. Fifty-eight of the patients were 
multiparas. Of the entire group, one patient, in spite of countersensitization, 
developed Rh antibodies. Peculiarly enough her Wassermann was four plus. 
The significance of this is unlmo'yym. After the birth of her infant a partial 
replacement transfusion was performed. A mild degree of jaundice developed. 
However, the child recovered without any further treatment and is now living 
and well. 


Table II. Obseevations on Bli Sensitization Ddeinq Peegnancy in RIi-Negative Patients 
EECE mNG C 0 UNTER.SENS 1 TIZING Vaccine Injections 



NUMBER OF 
Rll-NEGATUrE 
WOMEN 
TREATED 

RESULTS OP PREGNiVNCY 

STILL- 

BIRTH 

ERYTHROBLASTOSIS | 

NORMAL 

DIED 

RECO\'ERED 

Nonsensitized primiparas 

26* 

0 

0 

0 

25 

Nonsensitized multiparas 

58t 

0 

0 

1 


Previously sensitized 
multiparas 

9 

5 

i 

1 

j 

3 

1 0 

I 


*One of these pregnancies is not yet terminated. 
tSeventeen of these pregnancies are not yet terminated. 


Nine women who had been sensitized by previous pregnancies were also 
treated. This practice has now been discontinued. Our experience shows that 
vaccine therapy in such women is of no avail. If the value of vaccine therapy 
can definitely be established it vnll be as a preventive measure for those who 
still show no evidence of sensitization. Although it is felt that sufficient evidence 
has accumulated to warrant the belief that this form of therapy may possibly 
prove to be of value to reduce the incidence of sensitization to the Rh factor, 
it is definitely not infallible. It is also fully recognized that it will take experi- 
ence of several years more before a final appraisal of this prophylactic treatment 
can be given. In making use of this therapy one must keep in mind the necessity 
for proper "priming” and proper "timing,” otherwise failures will result. 
"Priming” is necessary to insure the greater potency for the vaccine as eom- 
pared to the Rh factor. "Timing” is neeessar^^ to develop competition between 
them. If a patient has pre\aously been sensitized by the Rh factor, it may have 
become a more potent antigen than the vaccine. The vaccine treatment must 
be continuous throughout pregnancy. Perhaps some other antigen will be de- 
veloped or used which can be given less frequently, and that it -will be so retained 
by the patient that the effect will be more continuous and solve the problem of 
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“timing.” That such vaccines may be feasible follows from experimental Avork 
of Freund and his eo-workers^^ on bacterial vaccines suspended in oil of light 
\ascosity. 

It will probably take several years before the final word on this subject is 
spoken, especially if only one or two investigators carry out the work. _ This is 
true iDccause only a small percentage of women in whom the potentialities for 
sensitization exist become sensitized. I estimate that it will be' necessary to 
observe at least approximately 10,000 consecutive pregnancies to arrive at a 
final answer. Perhaps even double this number may be^ necessary. If this 
method of treatment then shows a definite reduction in the incidence of erythro- 
blastosis, a final conclusion could be arrived at. Obviously this would be a 
colossal undertaking. It is suggested, therefore, that this treatment be under- 
taken by other clinics and that results be pooled and evaluated. It is only in 
this way that we can more quickly come to a definite decision. It is necessary 
to have very large numbers of cases treated in order finally to say exactly what 
role the treatment has plaj^ed in the reduction of the incidence of erythroblastosis 
fetalis. 

The third method of approach studied was the use of a new substance, the 
so-called hapten. The term hapten was introduced by Landsteiner to designate 
materials capable of reacting specifically with antibodies in vitro, but incapable 
themselves of stimulating the production of antibodies when injected into experi- 
mental animals. Rh hapten is intended for treatment of women whose blood 
shows the presence of Rh antibodies and for treatment of infants with erythro- 
blastosis. 

In 1944: "Wiener^® suggested the possible value of hapten, klore recently 
CarteF® produced hapten and used it clinically. This substance she obtains 
from an ethereal extract of Rh-positive cells which is next reduced to dryness, 
and the residue dissolved in -alcohol. She then assays it for potency by two 
methods, complement fixation and direct inhibition of agglutinins, and adminis- 
■ ters it by intramuscular injection. According to Carter, Rh hapten appears 
to be a lipid substance which does not produce antibodies when injected into 
the experimental animal. 

_ If a substance can really be prepared which can eliminate or reduce a sen- 
sitized person’s Rh antibody titer this would obviously be of great value in the 
antenatal prevention of erythroblastosis. Carter has reported results of treat- 
ment with Rh hapten in a series of sensitized Rh-negative women, as well as a 
series of mfants vdth erythroblastosis. Her report claims excellent results. 

Again because of the importance of the subject, and the interest that Car- 
ter’s report has aroused, preparation and assay of Rh hapten according to her 
technique and a study of its effects on ]5atients were undertaken by me at the 
Blood Bank of the New York University-Bellevue kledical Center, fonnerly the 
Aew York Post-Graduate Medical School and Hospital. To be certain that 
there could be no question about the potency of the hapten used in these trials, 
most of the material used was either prepared bj' and furnished to me by 
Carter, or prepared at my laboratory and found satisfactory when assayed 
by her. Up to the present we ourselves have been unable to our satisfaction to 
confirm Carter’s assay findings, although we have used the Kolmer complement 
Nation test and the direct inliibition of agglutinins as recommended by her. 
Y ® bave also tried the quantitative complement fixation method as applied by 
the New York State Department of Health for serologic diagnosis of syphilis. 
In some lots we have found evidence of fixation of complement but only in very 
low titer and of questionable .specifieily, even though when this same material 
was submitted to Carter’s laboratory her report stated that it was potent and 
satrsfaetory. In most lots we have found no evidence of complement fixation. 
l>y the method of direct inhibition of agglutinins we have found little if any 
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effect. Here again we could not convince ourselves of its specificity; the reactions 
with anti-A and anti-B sera were similar to those with anti-Rh serum, sug- 
gesting that the effect was due to the alcohol or other nonspecific materials 
in the extract. 


Table III. Results op Tueatmext With Rli Haptex 


CASE 1 (PREGNAKCV) 


IN.IEGTIONS HAPTEN 

Rh ANTIBODY 

NO. 

INTERVAL (DAYS) 

DO.SE (MG.) 

TITER 

1 

0 

200 

12S 

2 

7 

200 

256 

3, 

1 7 

I 200 

256 

4 

1 7 

i 200 

256 

5 

1 7 

1 200 

192 

Result: Premature Rh-negative infant. Died within a few hours. 

CASE 2 (PREGNANCY) 

1 

0 


250 

2 

4 


320 

3 

IG 


320 

4 

5 

IM* 

320 

5 

19 

•200* 

320 

- 

3 

- 

320 


Result; Normal Rh-uegativc infant. W. innections given and titrations done by Dr. A. S. 
Wiener. 


CASE 3 (NOT PUEOXAXT) 


1 

0 

IM* 

24 

2 

14 

IM* 

8 

3 

14 

IM* 

12 

4 

14 

lAI* 

12 

5 

14 

IM* 

8 

6 

7 

100 

8 

7 

7 

200 

8 

8 

7 

200 

8 

9 

1 

200 


10 

1 

200 

4 

11 

1 

200 

_ 

12 

1 

200 

8 

13 

3 

200 

4 

14 

3 

200 

8 

15 

1 

200 

4 

16 

3 

- 

8 

CASE 4 (PREGNANCY) 

1 

0 


4 

2 

6 


4 

3 

8 


4 

4 

7 

200 

4 

5 

7 

200 

2 

6 

5 

200 

4 

7 

1 

200 

3 


Result; Erytlxroblastotic infant. Replacement transfusion. Living and well. 


CASE 5 (PREGNANCY) 


1 

0 

200 

6 

2 

7 

200 

16 

3 

7 

200 

16 

4 

7 

200 

32 

5 

7 

200 

24 

6 

1 

200 

__ 

7 

1 

200 

_ 

8 

2 

200 

32 


Result: Erythroblastotic twins. Replacement transfusions. Living and well. 
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In Table IV, a marked drop in IQ is seen for labors over 30 hours and 
nnder one hour. For all labors of 25 hours or under, multiparas have children 
with a lower IQ than primiparas, suggesting that the faster the labor the lower 
the IQ. Personality ratings are best (lowest) in the 25- to 30-hour group, and 
least favorable in labors over 30 hours, and second worse in the labors under 
one hour. 


Tabi-e IV. Houns of Labor 


I'EUSOK- 

AUTT 

RiVTIKG ■ IQ 

3’EUSON- 

AlilTY 

RATING IQ 

PERSOX- 

AlilTV 

RATING IQ 

One Hour or Less 


10 Hultiparas 

2.GS 105.8 


2.G8 105.8 

5 males 99.8 

5 females 111.8 

Over 1, Through S Hours 

77 Cases 

9 J'rimijutras 

GS 2Iulti2)aras 

2.3G 109.8G 

Male 108.12 

Female 112.GG 

2.1 114.22 

3 males 98.G7 

G females 122. 

2.39 109.25 

42 males 108.79 

22 females 110.12 

Sex not mentioned in 4 cases 

Over S, Through 6 Hours 

9S Cases 

8 Frimiparas 

85 Hultiparas 

2.35 lll.lG 

Male 110.3 

Female 112. 

2.G 117.17 

4 males 125.5 

4 females 113. 

2.32 110.C9 

43 males 109.02 

42 females 112.31 

Over G, Through 15 Hours 
102 Cases 

44 Frimijyaras 

58 Multiparas 

2.55 110.37 

Male 108.1G 

Female 112. 

2.6 112.14 

24 males 113.95 

20 females 110.15 


Over 15,', Through 25 Hours 
29 Cases 

19 Priviiparas 

10 MuUiparas 

2.37 111.58 

Male 111.93 

Female 111.17 

2.2 111.94 

9 males 117.89 

10 females 106 

2.71 110.75 

5 males 101.2 

5 females 12G.G7 

Over 25, Through 30 Hours 

4 Cases 

3 Priviiparas 

1 Multipara 

2.05 110 

2.2 109 

1.6 112 

Over 30 Hours 

11 Cases 

4 Primiparas 

7 Multiparas 

2.75 102 

Male 98.85 

Female 111.33 

2.25 99.75 

3.18 103.28 


Personality rating: l, superior; 2, above average; 3, average. 


Table V classifies IQ according to infant birth weight. Birth weights of 
5 pounds or under are probably the best index of prematurity. (Only eight of 
this group were reported as premature; seven more were reported premature in 
the 5- through 6-pound group ; and 17 babies over 6 pounds were considered pre- 
mature by their mothers.) The results are a little surprising as the babies weigh- 
ing 5 pounds or under have a higher IQ than the average for the whole series 
(111.9), while those over 5 through 6 pounds show a marked drop in IQ 
(105.24) ; however, the ones considered premature by their mothers in this 
group average. 115. A significant drop is again seen when birth weights are 
over 9 pounds (108.8). Personality rates are best (lowest) in the 5-pound or 
under group and become steadily worse as the birth weights increase. 
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Table III — Cont’d 


CASE 9 (NOT PREGNANT) 


INJECTIONS HAPTEN 

3?]l ANTIBODY 

NO. 

interval (days') 

DOSE (MG.) 

TITER 

1 

0 

200 

64 

2 

6 

200 

04 

3 

7 

200 

64 

i 

7 

200 

96 

5 

7 

200 

96 

6 

4 

200 

04 

7 

3 

200S 

32 

8 

4 

200j 

48 

9 

3 

200§ 

04 

10 

4 

600§ 

64 

11 

3 

600$ 

48 

12 

4 

- 

04 

CASE 10 (not pregnant) 

1 

0 

200 

32 

2 

7 

200 

32 

3 

7 

200 

64 

4 

4 

200 

48 

5 

5 

200 

32 

6 

2 

200 

64 

7 

4 

200 

48 

8 

3 

200 

64 

9 

4 

200 

48 

10 

3 

200$ 

32 

11 

3 

200$ 

64 

12 

4 

400$ 

04 

13 

3 

600$ 

48 

14 

4 

600$ 

64 

15 

3 

600 

32 

16 

4 


64 


CASE 11 (NOT PREGNANT) 


1 

0 


64 

2 

7 


128 

3 

7 


64 

4 

7 

200 

64 

5 

7 

200 

64 

6 

7 

200 

64 

7 

4 

200 i 

32 

8 

2 

200t 

64 

9 

4 

200! 

32 

10 

3 

200 

96 

11 

4 

loot 

64 

12 

3 

200 

128 

13 

4 

400 

32 

14 

3 

200 

64 

15 

4 

400 

96 

16 

30 

500t 

04 


M, 1,000 units. 


‘Hapten prepared by and assayed by Mrs. Carter. A second source of hapten was that 
used for all injections without any symbol following the dosage in milligrams. This was pre- 
pared by our laboratory but assayed by Carter and declared satisfactory. 
tHapten obtained from a third source. 


JHapten obtained from a fourth source. 


§Material not assayed by Carter but prepared at our laboratory. 
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Table III — Cont’d 


CASE 6 (NOT PREGNANT) 


INJECTIONS HAPTEN 

Rh ANTIBODY 

NO. 

INTERVAL (DAYS) 

DOSE (MG.) 

TITER 

1 

0 

• 200 

48 

2 

5 

200 

48 

3 

5 

200 

96 

4 

■7 

200 

32 

5 

7 

200 

48 

6 

7 

200 

64 

7 

7 

200 

96 

8 

7 

400§ 

48 

9 

7 

400§ 

64 

10 

7 

200 

64 

11 

7 

400^i 

64 

12 

7 

8005 

32 

13 

7 

6005 

128 

14 

7 

4005 

128 

15 

7 

4005 

128 


CASE 7 

(INTERIM) 


1 

0 

200 

512 

2 

5 

200 

256 

3 

7 

200 

256 

4 

7 

200 

256 

5 

8 

200 

256 

6 

6 

200 

384 

7 

7 

200 

256 

8 

7 

2005 

384 

9 

' 7 

2005 

512 

10 

7 

400 

384 

11 

7 

400'5 

384 

12 

7 

6005 

384 

13 

7 

6005 

768 

14 

7 

4005 

— 

15 

7 

4005 

512 


CASE 8 (pregnancy) 


1 

0 

200 

16 

2 

7 

2005 

16 

3 

7 

400 

32 

4 

7 

600 ■ 

16 

5 

7 

800 

8 

6 

7 

6005 

32 

7 

7 

4005 

32 

8 

7 

4005 

16 

9 

7 

4005 

32 

10 

7 

2005 

32 

11 

7 

2005 

32 

12 

7 

2005 

32 

13 

' 7 

2005 

32 

14 

7 

2005 

32 

15 

7 

2005 

32 

16 

7 

2005 

32 

17 

7 

2005 

32 

18 

7 

2005 

24 


. ■ . ^Ificerated stillborn, fetus. In this case and in Case 11 antibody titrations on identi- 
' specimens Avere carried out not only b\- our laboratory' but also bA- that of Dr. Philip 
J..eA~i 2 ie AA'ith comparable results. 
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treatment make it advisable that it be used only under carefully controlled con- 
ditions until adequate statistical data are compiled. Vaccinas should be pre- 
pared so that less frequent injections arc necessary. Any therapy proposed for 
these patients should be tested critically and thoroughly evaluated, but with 
an open mind. In any event, during the developmental stage of any procedure 
one must be very conservative and l)e careful not to arouse false hopes in the 
minds of these unfortunate couples. 
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De Voe, E. W., Lovelady, S. B., Dockerty, M. B,, and Gray, H. K.: Pregnancy Com- 
plicated by Presacral Neurofibroma, One of the So-called Middeldorpf Tumors; Ee- 
port of a Case, Proc. Staff Meet., Mayo Clin. 23: 239, 1948. 

Tumors that obstruct the birth canal in pregnancy usually arise from the reproductive 
system, such as uterine fibromas and ovarian tumors, but in the case reported the tumor 
was extragenital. The patient in this case was twenty-four years of ago when admitted 
to the Mayo Clinic. Eight months previously a pelvic tumor had been palpated at the time 
of a routine examination; at that time it caused no symptoms. Surgical exploration of the 
pelvis showed the tumor to be retroperitoneal and it was not removed. At the time of 
admission to the Clinic, a diagnosis of pregnancy of about three months was made. The 
uterus was retroverted and there was a firm mass anterior to the uterus that appeared to be fixed 
posteriorly to the sacrum. Operation was done for removal of the tumor without interruption 
of the pregnancy. On microscopic examination the tumor was found to be neurofibroma; 
no signs of other neurofibromas were found. This case is of interest to the obstetrician be- 
cause incarceration of the uterus by the tumor or by adhesions might produce abortion; or, 
if the pregnancy went to term, the tumor would cause a serious impediment at the time of 
labor producing dystocia. Presacral tumors are rare, but routine physical examination and 
adequate prenatal care, are necessary in case such a tumor complicates pregnancy, in order to 
prevent obstetric complications and needless operations. Harvey B. Matthews. 
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However, since the material is apparently harmless and since approved 
material was availalole, it was used for clinical trial. Table III gives a sum- 
mary of the results of treatment with Rh hapten in eleven patients to whom 
a total of 130 injections were given. Fourteen injections were of hapten pre- 
pared and assayed by Carter. Fhm injections were of hapten obtained from 
two other sources. Seventy-three injections were of hapten prepared by us 
but assayed by Carter and declared satisfactory by her. Thirty-eight injec- 
tions were of hapten prepared by us but not submitted to her for assay. Each 
patient received from five to eighteen injections. The time interval between 
most injections was seven days, although, as can be seen from Table III, this 
in certain instances was reduced to twice a week and even daily. The dose 
of most injections was 200 mg., but in some cases when no favorable effects 
were evident the dose was increased to 400, 600, and 800 mg. 

In only one patient (Table III, Case 3) was there a decline in titer values, 
and this was slight in degree. In a second case (Table III, Case 5) there was a 
.slight rise, wMle in the other nine eases there was no evidence of any ability 
on the part of Rh hapten, irrespective of the source, the dosage, or the fre- 
quency of administration, appreciably to change the titer of Rh antibodies in 
the blood of these sensitized women. 

Six of the women treated were interim cases and five were pregnant. They 
all had typical marital histories. They all showed in their sera anti-Rh ag- 
glutinins, Rho blocking antibodies, or both. They all had previously given birth 
to erythroblastotic children, stillborn children, or both. Of the five treated dur- 
ing pregnane}'-, one gave birth to a premature Rh-negative infant who died 
within a few hours. The second gave birth to a normal Rh-negative infant. 
The third was delivered of a macerated stillborn fetus. The fourth gave birth 
to an erythroblastotic infant, and the fifth gave birth to erythroblastotic Hvins. 
Tliese three infants with erythroblastosis received exchange transfusions and 
are living and well. 


Summary and Conclusions 

, All of our attempts to date to reduce or eliminate Rh antibodies in the 
sera of Rh-negative women already sensitized to the Rh factor have been of little 
or no avail. Four women sensitized by the Rh factor were treated with exchange 
transfusions. However, in no case was there an appreciable change in the Rh 
antibody titer despite the use of enormous amounts of Rh-negative blood. Our 
results have also been negative when we used the so-called hapten as advocated 
by Carter. To test this material thoroughly 130 injections were given to eleven 
patients without appreciable effect. At the present time the only recourse open 
to lueldess couples where the degree of Rh sensitization is extreme is to adopt a 
child or to resort to artificial insemination from an Rh-negative donor, or, if 
the husband is heterozygous, to take their chances that the next baby might 
prove to be Rh negative. In cases where the degree of sensitization is mild, it 
amy be possible to save the baby by inducing labor prematurely and then by 
giving the infant, without delay, an exchange transfusion. 

Obviously, the best results would be obtained if successful efforts could be 
made to prevent Rli-negative ivoinen from becoming sensitized in the first ‘place. 
Eugenie marriages have been suggested but are impracticable. For the pre- 
vention of sensitization our results suggest that the proper application of coun- 
tci'sensitization with harmless vaccines may possibly reduce the chances of Rh 
sensitization following the birth of an Rh-positive child. However, further 
experience with this procedure is necessary before a final conclusion can be 
dra\vn. Difficulties of proper “priming” and “timing” in applying such 
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ghicose and bilo, was negative for albumin, acetone, and diacetic acid. The blood pressure 
averaged 140/70 before the onset of true labor which began during the transfusion. 

There was no external bleeding. The pulse rate rose to 170 per minute and tlie 
systolic blood pressure fell to about 80. Abdominal palpation revealed nothing to support 
a diagnosis of uterine rupture although the general picture was that of hemorrhage. Labor 
proceeded rapidly and a 6-pound stillborn fetus was delivered easily by the brcecli under 
cyclopropane-oxygen anesthesia. Plasma and whole blood were kept running into her 
veins while separation of the placenta was awaited. A moderate amount of vaginal bleed- 
ing Avas then noted. Since further blood loss rvas to be avoided, an attempt was made to 
remove the placenta manually. No lino of cleavage rvas palpable and the exploring fingers 
went deeply into the myometrium. It was obr'ious that the placenta would not come free 
without tearing the uterine wall. The uterus was therefore tightly packed with gauze 
and the patient returned to bed. Her general condition was so poor that an attempt was 
made to imprOA-e it before hj-sterectomy AA'as done. She was giA-cn repeated transfusions 
and oxygen by nasal catheter. She had a scA'crc reaction to one transfusion so that three 
days elapsed before the laparotomy was performed. 



Fip. 1. — A sagittal section through the center of the placental site and the anterior 
uterine Avail shoAvs tlie rather abrupt transition between intact and inA’^aded mvometrium. The 
upper half of the anterior Avail is replaced by intact chorionic villi. Diffuse siibserosal liemor- 
rhage Is present in the region of the fundus. Thrombosis of many of the myometrial A'eins and 
the placental sinusoids is evident. A ragged necrotic membrane is attached to the endometrial 
surface below the placental attachment, in the region of the decidua A'era. (X4/5.) 


Under cyclopropane-oxj'gen anesthesia, the peritoneal cavity Avas entered and 1,500 
c.c. of blood were removed by suction. An unmeasured amount of free blood was left in 
the peritoneal caAuty. The uterus presented a most unusual picture; the right cornu and 
the top of the fundus were replaced by a spongy purplish mass. This mass AA-as covered 
by serosa and many large dilated veins. The omentum was not attached to the fundus 
but had fragments of organizing blood clot attached to its loAver margin. This indicated 
that the omentum had attempted to plug the bleeding area but had been torn loose during 
the seATre uterine contractions incident to labor. The spongy mass had the appearance 
of placental tissue. The possibility of chorionepithelioma could not be disproAmd grossly. 
Cj'stic OA'aries and a secondary mass in the left broad ligament supported this theory. 


PLACENTA ACORETA COMPLICATED BY HEMOPERITONEUM 


Mary DeWitt Pettit, M.D., P.A.C.S., Philadelphia, Pa., and 
Nathan Mitchell, M.D., Brooklyn, N. T, 

(From the Departments of OTystetrics and Pathology, Albany Medical College) 

P LACENTA accreta is defined as that pathologic condition in \Yhich the chorionic villi 
are in direct contact with and are interspersed among the actual muscle bundles of the 
myometrium. There is a deficiency of decidual tissue resulting in a partial or complete 
absence of this important structure. Attempts at separating such a placenta can lead 
only to tearing of the uterine Trail itself, as there is no line of cleavage between the 
placenta and muscle. 

The incidence of placenta accreta in different clinics varies widely from: The Boston 
Lying-in Hospital, 1 in 1,956 deliveries to 1 in 17,464 deliveries at the Baltimore City 
Hospitals. Irving and Hertig stress the fact that cases of partial placenta accreta are 
often overlooked and are spoken of as densely adherent placentas. The tissues removed 
should always be examined microscopically when any difficulty is encountered in manuallj' 
removing a placenta. 

There are at least 163 cases of placenta accreta reported in the literature to date, 
in which the- diagnosis has been proved by microscopic examination. The case of placenta 
percreta reported below is remarkable in that it was complicated by massive hemoperi- 
toneum in the absence of gross rupture of the uterine wall. The vaginal bleeding was 
minimal and the hemorrhage occurred into the peritoneal cavity from rupture of large 
subserosal veins. 

The patient was a 24-year-old, white para 0, gravida ii. Her first pregnancy had 
ended in a spontaneous incomplete abortion at about six weeks with severe hemorrhage. 
She gave a history of having had a curettage, blood transfusion, and a febrile but even- 
tually complete convalescence. 

She became pregnant again six months after this septic illness. Her local physician 
treated her during the first five months for severe nausea and vomiting and irregular 
vaginal bleeding. She had no unusual complaints when seen by one of us (M. D. P.) six 
weeks before her calculated date of delivery. She appeared pale, undernourished, with 
verj' poor general hygiene, but her pulse rate, blood pressure, urinalysis, and abdominal 
examination were normal at that visit. Two weeks later she was admitted to the Albany 
Hospital with mild irregular uterine contractions. The abdomen was tender to the touch 
but she did not localize the tenderness. The cervix was a finger tip dilated and the fetal 
heart rate was recorded as 140 per minute. Her symptoms subsided promptly after a 
night's sleep and mild sedation. A second admission for apparent false labor with similar 
findings but intensified pain occurred one week after the first and she was again sent 
home. She returned twenty-four hours later appearing acutely ill. 

On this third admission, the uterine contractions were intermittent and the fetal 
heart was definitely heard. No vaginal bleeding was seen. Very striking were the extreme 
and increasing pallor, the pinched expression of the face, and the rising pulse rate. The 
abdomen was tense, tympanitic in its upper half, but there was still no localization of 
tenderness or palpable abnormality of the uterus. The cervix was still a finger tip dilated. 

A blood count revealed 1,780,000 red cells with 4.5 Gm. (31 per cent) of hemoglobin. 
Compatible blood was obtained and transfusion started. The urine showed a trace of 
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Comment 

In view of tlie varied etiology^ it is proliablo that in each case of accreta more than 
one cause could be important. The instance described in this report can most reasonably 
be attribtited to previous endometrial damage following postabortal sepsis. There was 
complete absence of decidual tissue at the placental site. Also in the areas away from 
the placental site, which should have showed decidua vera, cells of decidual origin were 
not identified. 

Conclusion 

As far as could be ascertanied from the literature, hemoperitoneum complicating 
placenta accreta in the absence of gross rupture of the uterus has not been described 
heretofore. The bleeding into the peritoneal cavity was caused by rupture of a large 
subserosal myometrial vein. 

Whatever the cause of placenta accreta, it is safe to say that its presence constitutes 
a major obstetrical emergenc 3 ^ Abdominal hj'stereetomy is statistically the safest method 
of treatment, where hemorrhage is present, especially if attempts at manual extraction 
have been kept at a minimum. 


Brendemoen, O. J., and Brendemoen, C.; Anti-A and Anti-B Isoagglutinin Titers in Bh- 
Immunized Pregnant Women, J. Lab. & Clin. Med. 33: 1089, Sept., 1948. 

The authors briefly review the literature concerning the problem of rclationslup be- 
tween Rh and A or B immunization. They investigated 87 anti-Eh containing sera which 
were obtained among 25,000 samples drawn from patients in the last two months of pregnancy. 
As controls, 100 sera from Eh-negative nonimmunized pregnant women and 100 sera from 
Eh-positive pregnant women were used. 

They obtained significantly lower anti-B titers in A and O blood of Rh-negative patients 
who had Eh antibody than in the control groups. The anti-A titers did not diifer notably. 
A simple negative correlation between anti-B and anti-D titers could not be demonstrated. 
The general ABO and hIN distribution was within normal limits. S. B. Gusbeeg, M.D. 

Salvin, Monte: Uterotubal Insufflation With Penicillin and Streptomycin Aerosols. A 
Preliminary Report, West. J. Surg., page 500, Sept., 1948. 

Nebulized penicillin and streptomycin for introducing the antibiotic directly to the 
site of infection was an outcome of techniques designed for the treatment of gas casualties 
in World War II. The idea has been employed for the treatment of pelvic inflammatory dis- 
ease, utilizing the teclmique of uterotubal insufflation. A DeVilbiss nebulizer is attached to 
the insufflation apparatus and charged with 500,000 units of penicillin. 

Prophjdaxis against infection in the routine performance of the Rubin test has prompted 
the author to use the penicillin aerosol routinely in performing these tests. As a therapeutic 
procedure, the method requires further study, but the results thus far are encouraging. 

WiLLTAxr Bickers. 
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Therefore, the uterus, both Fallopian tubes and ovaries, and the broad ligament mass were 
removed. As soon as the bleeding was controlled, the patient’s condition improved rapidly. 
Transfusion was given during the operation and postoperatively. Sulfathiazole powder 
was sprinkled liberally in the peritoneal cavity and later given by mouth. She had an 
amazingly calm convalescence and is well five years postoperatively. 

Surgical Specimen. — A full-term postpartum uterus, with both ovaries and Fallopian 
tubes attached, showed a ' large, roughly circular zone of subserosal hemorrhage in the 
fundus with a jagged linear zone of erosion in the serosa. On section of the uterus, the 
upper one-third of the uterine wall was replaced bj"- placental tissue (Fig. 1). The zone 
of transition between normal and invaded myometrium was sharp and distinct. The 
ovaries contained numerous follicular cysts and a large well-preserved corpus luteum of 
pregnancy. 






Fig. 2 . — A high-power view is seen of the area of placental attacliment Chorionic villi 
and trophohlastic epithelial cells are in direct contact with partially necrotic and acutely 
innamed inyonietrium, with no interposition of any decidual tissue. (X165.) 


Microscopic Description . — A section through the anterior uterine wall revealed replace- 
ment of nij'ometrium by chorionic villi. The villi, and in some situations isolated tropho- 
blastic colls, lay directly on the mj'ometrial cells (Fig. 2). Nowhere were anj* decidual 
elements seen. The fibrin stria of Nitabuch, usually associated with the decidua, was absent. 
The stria of Rohr was imperfectly formed and ill defined. 

The left broad ligament mass proved to be composed of recent and organized blood 
clots. No tumor tissue was seen. 

Final Diagnosis. — ^l^lacenta accrcta with rupture of subserosal veins and hemoperitonoum ; 
organizing and recent hematomata of the left broad ligament j follicular cysts of o\'aries; 
corpus luteum of pregnancy. 
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Graham, ° Foote, “ Seibels," and numerous other authors liave reported the 
diagnosis of manjr early cancers by finding cells in the vaginal smear. Some of 
these have even been shoAvn to be in a preinvasive or “carcinoma, in situ” 
stage. 

The Papanicolaou test offers its greatest contri]3ution to the gynecologist in 
diagnosis and control of cervix cancer. Novak,® Te Linde,® Howard Taylor, Jr.,’° 
and others have stated that squamous cancer has its origin in the squamoeolum- 
nar junction of the cervix. Walter Sehillcr,^^ wlio with tlic Schiller test has stud- 
ied many early cervix cancers, goes so far as to state that 100 per cent of epi- 
dermoid carcinoma arises from the squamous margin of the squamocolumnar 
junction. If this is true, it means that cancer arises from a known spot no larger 
than a dime with greater frequency than from any other similar area in the 
human anatomy. Therefore, a method of sampling the squamous cells in this 
area periodically offers, first, a means of cancer control through early diagnosis 
while the lesion is still in a curable stage. Perhaps of equal significance is the 
fact that study of the cells in this region may throw further light upon the stage 
of cancer when it is in the process of becoming cancer. 

One of the modifications of the Papanicolaou method is the “surface- 
biopsy” technique.^® This may bo defined as a scraping with a small wooden 
spatula of the squamous cells from the circumferential margin of this tissue at 
its junction with the gland epithelium of the cervix. The scraping gives a 
selective sample of cells removed prior to exfoliation. The cells are fresh and 
well preserved, and since their origin is known, a more definite interpretation 
may be made. 

For the evaluation, clinical photographs are submitted of a number of 
examples of preclinieal cancer of the cervix. These photographs of the cervices 
indicate the absence of any clinical lesion recognizable or even suspicious of a 
carcinoma. _ These are examples of early squamous cancer of the cervix where 
the cancer is developing invisibly on the exposed vaginal portion of the cervix 
at the squamocolumnar junction. They are not hidden from view in the endo- 
eervix. In all of these cases the early cancers were detected by the surface- 
biopsy scraping and these photographs were taken in the operating room im- 
mediately before surgical biopsies were secured for confirmation of diagnoses. 
Some of the clinical data may be of interest to demonstrate the importance of 
the cervical scraping as a method of selecting the cervix which may require 
multiple or serial biopsy sections to arrive at the true tissue diagnosis. 

p 

Case 1. — Mrs. B., aged 43 years, had no symptoms of carcinoma, although recent mens- 
trual periods had been somewhat prolonged. The cervix showed a benign parous appearance 
with residual chronic cervicitis and visible Nabothian follicles. Vaginal smears on this case 
failed to demonstrate abnormal cells. It was apparent from the clinical picture that no 
ulceration had yet developed and that the squamous tissue appeared to be intact. At this 
early stage the accelerated exfoliation associated wdth friability and necrosis of cancer tissue 
has not yet developed. Scraping, however, with the cervical spatula removed organized clusters 
of cells whose morphological character gave the cytologist a clear-cut diagnosis of carcinoma 
of the squamous type. Subsequently, biopsies were secured from both the anterior and the 
posterior lips. Those from the anterior showed benign cervicitis. Those from the posterior 
revealed a small but infiltrating squamous carcinoma. 

Case 2. — ^Mrs. K., aged 32 years, complained of leucorrhea. Clinically, the cervix showed 
a moderately large circular erosion, a fairly common picture found in parous women. Un- 
doubtedly, the routine treatment in this case prior to the days of the vaginal smear would 
have been to do an electrocauterization. There was nothing to incite suspicion to call for a 
biopsy, and further, if biopsies had been taken, it wmuld have been a major problem to deter- 
mine in which segment of the large squamocolumnar circumference (measuring 5 cm. in 
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J, Ernest Ayre, M.D., Montreal, Quebec 

(From the Department of Ohstetrics and Gynecology, Foyal Victoria Hospital and the 
Cytological Laboratories, McGill University ) 

I N MANY major advances in the histoiy of medicine, the original disco vei\y 
preceded practical use sevei’al years'. Fleming’s discovery of penicillin, 
lay dormant in the research laboratories for ten j'^ears before its epoeh-maldug 
significance became realized. The bactericidal properties of sulfanilamide were 
recognized bj’- Heidelberger at the Rockefeller Institute as early as 1916. Simi- 
larly, for all we know, the cause and cure of cancer maj^ be discovered ten years 
before our inadequate vision may register its true significance. One of the 
major advances of recent 3 mars in the cancer field followed this same pattern. 
It is now over twentj^ jmars since Papanicolaou’ first reported finding cancer 
cells in human vaginal secretions. Onl.y now are we beginning to utilize this 
most, valuable diagnostic procedure for the saving of human lives. 

The Papanicolaou techniques are having even more far-reaching applica- 
tions to cancer diagnosis in the discovery by similar principles of cancer cells 
in the secretions of the lung, of the stomach, urinary tract, arrd other body se- 
cretions. 

Sirrce the beginrrhrg, there has beerr considerable skepticism and even an- 
tagorrism to the vaginal-smear method. It has been asked, “What’s wrong with 
the biops}-?”. The surgical biopsy has been proved to be a reliable method of 
diagnosis. Everr so, there has beerr no appreciable dimirrution in the death rate 
in uteriire cancer in the last twerrty j'ears despite improvemerrts in radiological 
and surgical techniques. l\Iost gjarecologists agree that the visualization of an 
earlj^ cervix cancer irr clirrical practice is an extreme raritjL Therefore, the early 
phase in the history of this disease is preclinical. The vaginal smear is adding 
an abundance of evidence to prove this concept. Papanicolaou,- Meigs,^ Jones, 
Neustaedter, Mackenzie^ and others have reported cancer cells found in vagirral 
secretions irr womerr whose cervices exhibit clinical berrignanc 3 ^ Irr the past, 
biopsies have onlj^ been taken on cervices which exhibit a suspicion of malig- 
nanc.y. Unfortunateljq it is still true that most gjur ecologists do vaginal smears 
only on cases where the cervix bleeds or looks suspicious. ]\ro.st of them have 
not yet reached the stage of ordering tliem on tire normal-appearing cervix; 
.vet from this group come the most dramatic finds. 

^ , ‘Presented .-vt the New York Academy of Medicine. Section on Ob.";tetric.s .and Gynecolo^', 
Pet. 27, 104S. 
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Table V. Weight of Baby 


person- 

ality 

EATING IQ 

PERSON- 

ALITY 

rating IQ 

person- 

ality 

rating IQ 

5 Founds or Under, 13 Cases 

4 Primiparas 

9 Multiparas 

2.22 111.9 

4 males 2.33 116 

9 females 2.18 110.11 

2.9 101. 

2 males 2.45 108.5 

2 females 2.45 93.5 

2.12 116.78 

2 males 2.2 123.5 

7 females 2.1 114.86 

Over 5 Pounds, Including 

6 Pounds, 32 Cases 

9 Primiparas 

13 Multiparas 

2.4 105.24 

14 males 2.49 106.7 

8 females 2.21 103.9 


2.36 102.9 

9 males ' 2.42 104.9 

4 females 2.22 99 

7 Cases of 5 to 6 Pounds 
Group Listed as Premature 

6 Primiparas 

1 Multipara 

2.34 115.43 

4 males 2.68 116.5 

3 females 1.9 114 

2.4 117 

4 males 2.68 116.5 

2 females 1.85 119 


Over 6, Including 7 Pounds 

22 Primiparas 

48 Multiparas 

70 cases 2.31 109.85 

31 males 107.07 

39 females 112.05 



Over 7, Including 9 Pounds 

53 Primiparas 

127 MuUiparas 

180 cases 2.45 110.48 

98 males 109.29 

82 females 111.92 

2.52 113.1 

33 males 112 

20 females 114.93 

2.43 109.47 

65 males 107.91 

62 females 110.95 

Over 9 Pounds, GO Cases 

24 Primiparas 

33 Multiparas 

2.59 108.8 

36 males 106.73 

24 females 111.88 

2.6 111.88 

16 males 112.31 

8 females 111 

2.59 106.79 

19 males 103.05 

14 females 111.86 


In Table VI, intelligence quotients are classified according to maternal 
weight gain. The best IQ is in infants whose mothers gained 18 to 25 pounds 
(115.1) ; and a steady decrease is seen as the pregnancy gains increase (105.3 for 
gains over 35 pounds; 98.2 for multiparas). Personality ratings have the same 
trend, being best if the maternal weight gain was 18 pounds or under and worst 
if the increase was 30 to 35 pounds. 


Table VI. Maternal Weight Gain 


PERSON- baby 's 

ALITY WEIGHT 

RATING IQ (POUNDS) 

PERSON- baby’s 

ALITY WEIGHT 

RATING IQ (POUNDS) 

PERSON- baby’s 

ALITY WEIGHT 

RATING IQ (POUNDS) 

IS Pounds or Under, 72 Cases 

22 Primiparas 

50 Multiparas 


2.44 109.48 7.13 

2.29 109.28 7.68 

Over 18 Pounds, Through 

25 j^oitnds, 68 Cases 

31 Primiparas 

37 Multiparas 

2.34 115.1 7.82 

2.35 115.2 7.72 

2.34 115.01 7.89 

Over 25 Pounds, Through 

SO Pounds, 27 Cases 

8 Primiparas 

19 Multiparas 

2.48 10S.75 8.23 

2.06 112.57 8.16 | 

2.64 107.34 8.26 

Over SO Pounds, Through 

35 Pounds, 5 Cases 

2 Primiparas 

3 MuUiparas 

:!.3 107.2 7.61 ! 

2.95 101.5 6.13 

3.5 111 8.6 

Over 35 Pounds, 14 Cases 

3 Primiparas 

6 Multinaras 

2.72 105.3 8.52 i 

2.87 109.7 8.28 
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diameter) to obtain biopsies. , The value of the scraping- technique is well demonstrated in 
this type of case. A single circumferential scraping from the squamous margin revealed 
great clusters of cancer cells and of corniiied cells, giving a clear-cut cytological picture of 
squamous cancer. It is a significant point frequently observed by us in securing scrapings 
from the prcclinical' cancers, that in this early preulcerative stage the scraping does not 
usually injure the malignant zone sufficiently to induce bleeding from the site, in marked 
contrast to the well-known behavior when a friable clinical cancer is traumatized. This case 
demonstrated the need for -most careful and adequate sectioning of tissues to obtain patho- 
logical confirmation. After seventy-nine sections had been cut from four segments of the 
squamocolumnar junction, the diagnosis of carcinoma was not yet established. Only after 
an additional thirty sections were cut was the nest of squamous carcinoma found. 

How early in the liistoiy of cancer may a diagnosis be made ? Is there sucli 
a thing as a “precancer” or cancer precursor stage? Is the transformation of 
the cell from a benign to a malignant state a gradual or rapid transformation? 

Much of the basic knowledge of cancer learned to date has been acquired 
through the study of the pathology of tissues obtained by biopsies, but biopsies 
were usuallj^ excised onlj’- in the presence of advanced and clinical disease. 
Recent studies suggest that by focusing the light of existing Imowledge upon 
the individual cell, more maj’’ be learned concerning the change in that cell from 
a benign to a malignant tjqpe. Studies of cells scraped from the cervix under 
all possible environmental conditions, i.e., in good health, under conditions of 
acute, subacute, and chronic inflanunation, in the presence of erosions, or leuco- 
plakia, or ulcerations, promise to open a new world of understanding of cellular 
response to g.ynecologieal disease processes. 

It has been stated by Traut^^ that the vaginal smear represented the most 
important single diagnostic test in the armamentarium of the gynecologist. 
We are in hearty agreement with him, and, indeed, feel too that to the student 
of cancer the opportunity for study of the inflammatoiy, hormonal, and other 
environmental changes which may influence the cell may best be afforded by 
the utilization in the hands of the experienced cytologist of the surface-biopsy 
modification of the Papanicolaou technique. 

After stud 3 dng man.y thousand samples of cells from the cervix in normal 
cases, in inflammatoiy lesions and malignant lesions, it has been found possible 
to make an attempt to sort out the different cell tjqies on the basis of the nuclear 
and c.ytopla.smic morpholog.y of the cell stained by the brilliant Papanicolaou 
stains and other more recentlj^ developed staining methods. 

Pour types of cells maj' be recognized. Bj’- far the great majority of cells 
sampled in this region exhibit the morphologj^ of normal benign cells. Another 
p'oup of cases maj^ be placed in the categoiy of inflammatory hyiierplasia. 
Then a third group exhibits the morphology of malignant cells as descrilied l).y 
Papanicolaou. We may' often diagnose a cancer as a prein vasive lesion by the 
appearance of the cells in the scraping. The surface-biopsy’- scraping, however, 
has revealed what w’e visualize to be a fourth type of cell midways between the 
inflammatoiy and the malignant and exhibiting certain similarities to both. 
While the changes in these cells are not sufficientty marked to indicate to the 
cytologist that they’ are cancer cells, he nevertheless is impressed with the con- 
viction that if they are not a malignant type of cells, they' are the next thing 1o 
it. Similarly*, a pathologist study*ing a doubtful biopsy' from the squamo- 
columnar region may see a picture which he feels to he very close to a cancer, 
tyt there is insufficient evidence to enable him to call it cancer. Frequently, 
in such cases, if more sections are cut a .small cancer Ai-ill be found. In other.s. 
even with serial sections, no cancer is found and the most extreme patliologieal 
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picture remains that of a borderline lesion. This is the case type under dis- 
cussion today. Is there a transition phase, a real “stepping-stone,” as Novak 
has described, “between the benign and the malignant”? The great James 
Ewing has stated, “It is not true that a pathological condition must be either 
cancer or not cancer. It may Im neither one nor the other. It may be in the 
process of becoming cancer. ’ ’ The surface-biopsy scraping gives a very sensitive 
evaluation of a trend to cancer morphology in squamous cells developing in the 
circumferential margin of the cervix. Are we justified in calling these tran- 
sitional cell types “precancer” cells? Is there such a thing as a “precancer” 
cell? We do not presuppose to be able to answer this question or to prove that 
the cells shown are precaneer cells, but certain evidence will be presented which 
tends to suggest that we are studying a tjqoe of cell which is related to the fonna- 
tive stage of cancer. Those who have studied only with the use of the simple 
aspiration from the vaginal pool maj'- not find familiarity vdth this cell t\q3e ex- 
cept as an occasional atypical cell finding. Our studies have indicated that ac- 
celerated exfoliation is not the rule at this stage and adequate concentrations of 
these cells may best be obtained by a surface-biopsy scraping technique. Only 
by having an adequate collection of these cells in the microscopic field is it 
possible to attempt any interpretation of such cells. 

May I emphasize again that tlie majority of precancer cell fiiidings have 
been detected in cervices exhibiting a benign appearance. Therefore, in the past, 
biopsies have been taken most infrequently, but the surface scraping has re- 
vealed concentrated collections of these cells, which have impressed us vith their 
character as b.eing a transitional type of cell on the border line between an in- 
flammatory and cancerous change. These squamous cells liave been described 
by us as the “precaneer cell complex.” The following morphological features 
have been observed to constitute this complex : 

1. A persisting high concentration of cornified cells in the cervical scraping. 
The cjdological picture is that of a continuous estrogenic or regenerative phase, 
the cornification level corresponding with the usual maximal level found at mid- 
cycle (preovulatory). 

2. Atypical or “precocious”* cornified cells (Figs. 3, 4, 5). 

3. Cell giantism (Pig. 1). 

4. Abnormalh’' large hyperactive and immature nuclei vdtli h 3 ’^perchromatic 
staining, and frequent cj^toplasmic granules (Fig. 5). 

5. Multilobulation and multinueleation in nuclei of all strata of the squam- 
ous lajmr, deep (Pig. 7), middle and superficial (Fig. 2). 

6. Hyperplastic basal cells (Fig. 7), 

7. Perinuclear “halo” frequently noted in superficial cell types (Pig. 6). 
This halo has been observed commonly at the expected time of ovulation. Pos- 
siblj^ some hormonal alteration with the cell at this stage of development may 
account for this morphological phenomenon found in inflammatorj^ as well as in 
early malignancj’’ eases. 

Manj^ of these cells show evidence of a degree of immaturity. The surface 
cells show “precocious” cornification and accentuated keratinization. Com- 
parative studies on the cornification proee.ss of squamous cells of the oral cavity 
compared to those of the vaghia indicate certain similarities in the precaneer 
cells of the cervix to those observed in oral leucoplalda. W. Burton A^u’e, who 
has been conducting these comparative studies, states that in leucoplalda of the 
tongue, the disorder seems to have important sj’stemie etiological factors and, 
due to the lack of some nutritional or hormonal factors, the intrinsic cell dj^- 

»A term originated by Dr. Robert Chambers. 
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namies concerned with the maturation and cornifieation process do not operate 
in the usual manner, and cornifieation and keratinization of the cell occur at an 
earlier than usual stage. Certainly, in the cervix many of the superficial cells 
show indications of disorder in the cornifieation process in cancer and in pre- 
cancer. Certain environmental factors maj^ he determined concerning the cells 
involved in this stage of cancer. There is usuall}’" some . evidence of chronic 



T complex. Group of superficial cornified cells with atypical features. 

cell (1^0. 2) is a typical example of a normal, mature, cornified cell. All cells in group, 
^cept No., 3, show acidophylic staining. No. 3 is basophylic and shows lighter staining. 
Observ’e giant fiouble-nucleated cell (No. 1.). 



2. — Precancer cell complex. Superficial cells showing atypical cornifieation. 
nmuinucleation in cell No. 1. All cells show acidophylic (cornified) staining. Cells 2, 
appear normal, while cell No. has an abnormally large nucleus. 


Observe 
3, and 4 
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cervicitis involving the glands of the endoeervix (Neisscr). There is a con- 
centration of cornified cells in the region of tlie sqnanions margin. There is a 
limited araonnt of evidence to suggest deficient excretion in these patients of 
thiamine and riboflavin, which may be linked with the finding of persisting high 
cornification (an index of impaired estrogen mctal)olism). 



Fig. 3.— Precancer cell complex. Atypical cornification. Observe clumbbell-sliaped nucleus (No. ]) 
and abnormally large hyperchromatic nuclei in most of the surface cells. 



Pig. 4, — ^Precancer cell complex. Observe tri-lobate nucleus in surface cell which shows 
acidophylic staining reaction. Such cells have been termed “precocious cornified cells.” a 
characteristic of the precancer state. 


Brief mention should be made here of the clinical and cytologieal findings 
in various acute and subacute inflammatory states of the vaginal tract. These 
studies would tend to favor some etiological relationship between inflammation 
and cervical cancer. In the acute and subacute stages of tricliomonad infestation 
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or a specific Neisserian infection, the purulent or mucopurulent secretions con- 
tain squamous cells exfoliated in great profusion from the exudative tissues. 
As the infection undergoes resolution, the vaginitis’ clears and finally the cervix 
I’Gsolves with a diminution or disappearance of the purulent secretion coinciding 
with clinical resolution. The endoeervical glands are the last part of the vaginal 
tract to undergo resolution, and a chronic focus of infection remains in the vul- 
nera1)]e I’acemose glands centering around the squamocolumnar region. During, 



1 Eig. o.-^Precancer cell complex. Group of surface cells showing nuclear irregularities and 

2 I°‘”'o*^atic staining features characteristic of the precancer cell complex. All of the cells 

show acidophylic staining of the cytoplasm. Note the large irregular hypertrophic 
“iiciei m cells of types No. 1 and No. 2, examples of precocious cornification. 



Vig. G. — Precancer cell complex. Perinuclear halo well marked in several cells of tliis group. 
Note also large size and deep staining of the nuclei. 


the acute phase, studies of tlic cells in the purulent vaginal secretion sliow nuc- 
lear and cytoplasmic changes, the nuclei showing an indistinct diffuse staining 
' oaetion with generalized enlargement of nuclei. Some degree of nuclear iTiulti- 
lelnilation may he noted. The cytoplasm shows a tendency to a diffuse indistinct 
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acidopliilia simulating cornification but referred to as pseudo-cornifieation. It 
will be seen that these cells, seem to represent a ste]>])ingstonc Ijctwceii normal 
cells and the cell described as a “preeancer cell.” A neophyte in cytological 
interpretation may readily confuse these inflammatory cells with preeancer or 
even with cancer cells. There are definite differences, liowever, which tend to 
suggest that the precancer state is something more than an inflammatory state. 
Although prolonged chronicity may be one of these factors, undoubtedly some- 
thing else would appear to be added before a definite preeancer or cancer status 
may develop. The frequency of precancer cell findings is roughly similar to that 
of cancer. 



Fig. 7. Precancer cell complex. Hyperplastic basal cells. Observe numerous binucleated cells 

and multilobulated nuclei. 


Clinically, most of the precancer cases show no visible evidence of inflamma- 
tion or of growth. Some show a minimal chronic cervicitis or an erosion, but 
these are common findings with cells of normal nuclear character. Vaginal 
smears on many preeancer cases are negative except for an occasional atypical 
nucleated form. Cervical scrapings from tlie squamocolumnar junction, hoAv- 
ever, reveal concentrations of cells with the following features not shared by 
inflammatory cells. 

1. The nuclei exhibit a greater deviation from normal Avith exaggerated 
multilobulation. 

2. The staining sIioavs a clear-cut definite picture in both the cytoplasm 
and the nucleus. 

3. The nuclei shoAv hyper chromatic staining approaching that of cancer 
cells. Selective staining achicA’-ed by the Papanicolaou stains appears to be an 
important diagnostic feature. 

4. These precancer cells arise only from this one area, the marginal circle 
of squamous tissue, and marked exudation is usually not present. 

5. Immediately adjacent to the precancer zone, concentrations of mature 
morphologically normal eornified cells are found, though in some cases there is 
found an admixture of pseudo-cornified (inflammatory) cells. 
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,Fig. 8. — Diagrammatic representation of architecture of cervix. Obsei've squamocolumnar 
function, the site where squamous carcinoma originates. Note normal squamous cells (A), 
borderline or precancer cell types (B), and cells of malignant morphology (C). D represents 
'jylibdrical e'ndocervical epithelium. While in the fixed surgical specimen the squamocolumnar 
junction assumes an endocervical position, in the physician’s office eversion with a bivalve spec- 
causes the junction to assume an ectocervical position where the vulnerable cells are 
readily accessible to the cervical scraping. 



I'lg. D.— Diagrammatic representation of a high-power view of .squamocolumnar region in 
'^“•rcinoma. The cancer zone is represented by (C). Note anaplasia, hyperchromatism and 
VVfl' evidence of invasiveness. Immediately adjacent to the cancer zone is the precancer zone 
in cells of the precancer complex type arc found. Normal squamous cells, with com- 

“‘.'v?. elements along the surface, are found in zone (A). D represents zone of glandular 
epithelium of endocervix. 
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It is important that a differentiation be made between a routine vaginal 
smear and a cervical scraping. Accurate precancer diagnosis is dependent upon 
the surface-scraping technique as the dilute vaginal pool is unreliable for the 
demonstration of precancer cells. 

In the early preclinical microscopic stage of cervix cancer a concentration 
of normal cornified cells is found peripheral to the cancer. Approaching the 
cancer, cells with precocious cornification are noted. Tliese are of the precancer 
type. Then the cancer cells themselves are still more immature, and usually 
exhibit complete failure of the cornification process. 



Fig. 10. — Diagrammatic representation of squamocolumnar region in true precancer cell 
complex case. The surface-biopsy scraping in these cases fails to show cancer cells, but shows 
clusters of the cells of precancer type and many cornified elements from the adjacent normal 
epithelium (A). 


How are we going to evaluate these cells? The first procedure is to do 
adequate biopsy studies. These have usually revealed an interesting and puzz- 
ling picture in which hyperplasia and a degree of anaplasia are evident with the 
same atypical nuclei found extending from the base up to the surface. These 
lesions have been variously diagnosed as secondary squamous hyperplasia, pre- 
cancer, hyperkeratosis, anaplasia, and some border into the entity called intra- 
epithelial carcinoma or carcinoma in situ. Prophylactic therapy in most cases 
demands conservative removal. Such eases, once the lesion is removed, may no 
longer be studied. Premature or radical surgery is hardly justified and surely 
the importance of the problem warrants careful clinical and cytological ob- 
servation. 

The next procedure in the evaluation of this cell complex is to study their 
behavior. The surface-biopsy technique enables us first to detect these cases 
and then to study their subsequent progress. Do these lesions regress and the 
precancer cells disappear spontaneously, or do they persist and become pro- 
gressive, developing into carcinoma? At the present preliminary stage of our 
imowledge, investigation of behavior has been inadequate to provide any degree 
of certainty. However, some contributory observations have been made in in- 
dividual cases which were followed closely. It has been asked, “Is this a normal 
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healing proliferative cell?” Healing erosions don’t show them, even after 
cauterization. 

First, let us consider reversibility. While many cases exhibiting inflamma- 
tory hyperplasia have been observed over a period of months to regress and dis- 
appear, this spontaneous regression has not been observed in the precaneer com- 
plex cases. Some of these have been followed without surgery for one to three 
years. In these, the precancer cell type has persisted, while in flve untreated 
patients progression to carcinoma (verified by tissue study) has been noted. 
Several of these will be discussed briefly. 



w! — Cervical biopsy from squamocolumnar reg-jon in the type of case represented in 

10. Observe many atypical and multiobulated nuclear forms throughout tliis tissue; yet 
serial sections failed to show evidence of genuine carcinoma. This tissue shows the origin of the 
atypical precancer cells found in the cervical scrapings. 

Precakcer Case 1. — One of the cases studied was tliat of a sister of one of our tech- 
nicians, a nulliparous woman, aged 29 years, complaining of irregular menstrual bleeding. 
I he cervix appeared normal. Vaginal smears revealed a persisting high cornification of the 
regenerative phase peak without evidence of o\'ulation. Cervical scrapings revealed cells 
nf tlie precancer complex. Clinically, this patient showed no progression over the course of 
It full year. The lesion was not treated locally or removed by surgical biopsy. Cytologically, 
the cells became more active in appearance. A ring biopsy of the squamocolumnar circle 
■"■Rs performed with the cone-knifet^ and following serial sections a lesion diagnosed as 
thtramucosal carcinoma at the squamocolumnar junction was found. At this stage its rate 
of growth would appear to be slow. Only two mitotic figures were detectable in serial section.s 
of the entire noninvasive growth. This patient had no further treatment than complete ex- 
cision r\-ith the cervical cone-knife followed by electro-conization and subsequent vitamin li 
therapy. Por a year following the operation, the patient .showed normal cervical scrapings. 
She is now pregnant and continues to show normal cytology. Of course, she will be kept 
under close observation, having careful cytological examinations for some years. 
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. While evidence reported by Te Linde, Fund, l^aylor, and othei’s indicates 
slow progression in many preinvasive cervix carcinomas to an invasive and 
clinical stage over a period of several years, there is evidence too that different 
cancers may and do progress all too rapidly. 

Pkecancer Case 2. — Mrs. L, 40 years of age was curetted for bleeding in December, 
1947. Her first cytology test was diagnosed four niontlis later as “precancer.^’ Two months 
later it was still reported as “prccancer.” She was Iccpt under observation and developed 
intermenstrual bleeding which prompted a return to her gynecologist and this time, four 
months later and nine months since the first test, a third cytology scraping was taken. The 
cytological diagnosis was positive for cancer cells, and a ring biopsy with serial sections was 
required to reveal this cancer as an earlj' invasive lesion. "While, undoubtedly, some lesions 
may persist in a precancer and in a preinvasive cancer stage for many months or j’car.s, this 
lesion was already launched on its invasive career, and presumably soon would have become a 
clinical ulcerating malignant growth. 

Precancer Case 3. — Mrs. L, aged 28 years, was jiicked up in routine screening in 
Clinic. An initial diagnosis was made of “i>recancer” cells. Subsequent follow-up four 
months later showed cells of cancer type in her surface-biopsy smears. While pathological 
opinions vary on the lesion, most call it either preinvasive cancer or early invasive cancer. 
The lesion showed marked mitotic activity suggestive of rapid i)rogression. 

Precancer Case 4. — Mrs. W, aged 42 jmars, with a diagnosis of prccancer, was studied 
at three-month intervals with an unchanging picture for eighteen months. Finally she began 
to have menorrhagia and some irregular bleeding. Although the resident took a single biopsy 
on this case, the tissue studied was negative and radium was inserted. The patient is still 
being followed. We feel that adequate biopsy study would have revealed the origin of the 
abnormal cells. This case perhaps contributes little except that the patient showed persistence 
of the abnormal cells. 

Precancer Case 5. — The case of Mrs, J, 39 years of age, was diagnosed by cell smears 
mailed from Montana. The first cell scraping was diagnosed as precancer. Six months later 
a repeat cytology was diagnosed cancer. Biopsy with serial sections was admsed. Dr. 
Hawkins of Helena, Montana, could see no cancer, but did a circular amputation of the cervix, 
and sent the entire specimen to us to do serial sections. The tissue showed early invasive 
cancer. 

Precancer Case 6. — Mrs. B., aged 48 years, had an initial diagnosis of precaiicer cell 
complex and six months later of carcinoma. The patient was admitted to hospital and the 
resident took a single surgical biopsy which proved to be negative. Although this patient has 
not since returned to our clinic, attempts are being made to secure additional cytological 
and tissue studies. 

Precancer Case 7. — The case of Mrs. P, aged 3G years, was detected by routine surface- 
biopsy and diagnosed as prccancer. Three months later a repeat scraping was diagnosed 
again as prccancer. Three months later a repeat scraping showed cancer cells (six 
months after the first test). Multiple biopsies were needed to locate lesion diagnosed as 
early invasive cancer by our pathologists. At this early stage, this cancer did not exhibit 
friability and bleeding when scraped with the spatula. 

Experimental therapy to patients showing precancer cells has to date 
yielded certain information, mostly of a negative type. For example, certain 
eases were studied to determine whether large doses of vitamin B complex may 
cause disappearance of the cells in the smear. This has not been found to be 
true. Similarly, diopterin, teroptcrin, penieillinj sulfanilamide, testosterone, 
and progesterone have all been tried with negative results. Very promising 
preliminary results have been obtained by combining massive doses of the 
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It is of interest that the infant birth Aveights increase in all gron])s as the 
maternal gain increases (except the tiA’e eases listed under 30- through 35-poimd 
gain and in lliis group one 4-ponnd premature infant distorts the average). 


XO. OP CASKS 

GAIN* IX rouxms 

NO. TOXIC 

PER CENT TOXIC 

72 

IS or under 

5 

G.94 

GS 

IS 10 25 

s 

11.77 

27 

25 to .10 

.1 

11.11 

5 

.30 to .15 

3 


14 

Over .15 

1 

7.14 

Per cent 

toxic of entire scries 


10.3S 


Sex is anotlier factor affecting IQ. In all the tables, the females have a 
higher IQ than the males exee]^. tlie ]3 .iainidiee, 13 prematin’e, and 6 eclamptic 
cases. (For the entire scries, male IQ is 108.2 and female IQ is 112.12.) Unless 
the hereditary trait for the mentality is .sex linked, the IQ should be equal. Pos- 
•sibly the differences in IQ could be explained by an increased \mlnerability car- 
ried in tile sex-determining chromo.some for males. This is partly substantiated 
by the amount of difference in IQ for different types of delivery; 

Spontaneous: iAtalc IQ ‘AA2 points lower than female IQ 

Forceps delivery; Jifale IQ 5.35) jioints lower than female IQ 

Breech delivery: I^Iale IQ 7.04 points lower than female IQ 

Cesarean section: Dlale IQ y.S {(oint.s loxver than female IQ (5 of the 7 sections were 
performed upon toxic patients) 

In larger series, the iaundice seen witb Rh sensitivity is more disastrous to 
the male as far as death rate goes. The 13 jaundice cases in this .study were born 
before Rh testing was done, and arc too few to be significant. 

Personality ratings for males show the opposite (by a naiTOAv margin of 
0.02 points). 'Since personality ratings include initiative, leadership, and in- 
dustriousne-ss, perhaps it is not surpri.sing to find the males averaging higher 
here than in the IQ rating. 

Skill of the obstetrician is another factor, as the average IQ of the children 
delivered by the one doctor having special obstetrical training Avas 113.06. The 
series average Avas 110.04. Personality rating was 2.39 in his group, less favor- 
able than the 2.27 for the entire series. 

In Table VII, a comparison of parity is made. For the first, second, and 
third born children the IQ is aboAm average and almost equal. But in fourth, 
fifth, sixth (and up) children there is a .steady drop in IQ to 103.78 for the 
children of grand multiparas (graAdda vi and up). Personality ratings do not 
folloAv the same pattern. The surpi'ising drop in IQ Avith increasing pai’ity could 
be misleading if the poorer classes Avith supposed loAver IQ are the only ones 
having 4 or more children. Therefore, a group of 44 first, _ second, and third 
born children knoAAOi to come from families of four or more children Avere studied 
and found to liaAm an aA^ei’age IQ of 109.93 ; comparing this Avith the parity 
table, they fit betAveen the fourth and fifth born children, suggesting that larger 
families do average a loAver IQ, but parity docs have some effect as these fii’st, 
second, and third born children haA^e a higher IQ than fifth or later born chil- 
dren. Similarly, a group of 94 siblings Avere studied Avith these rather con- 
fusing results.- . 

13 children of primiparas had IQs 13.32 points higher than siblings. 

10 children of primiparas had IQs 11.16 points lower than siblings. 
(Averaging these tAvo groups, IQ of children of primiparas is 2.68 
points higher. ) 
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estrogenic hormone with large doses ot riboflavin. Wliile no change was ob- 
served after four to six weeks of treatment, more prolonged administration was 
followed by disappearance of these cells from the smears. Four cases have 
shoAvn the same response. Only brief mention will be made here of these studies 
which arc in a preliminary stage. 

One of these cases, that of Mrs. L, aged .'U years, was cylologically diagnosed as pre- 
cancer cell complex. Tlic patient was treated for four months with a massive dosage of an 
estrogen combined with a heavy dosage of riboflavin. The prccanccr cells finally disappeared 
and could no longer be detected in the .surface-biopsy smear. Following the cessation of the 
hormonal therapy, withdrawal bleeding was persistent, and while a curettage was performed 
a ring biopsy was also obtained for tissue stud}' of the squamous tissue at the junctional area. 
The tissue showed no evidence of abnormal growth. Of course, it must be admitted this case 
was diagnosed initially by cytology and did not have an initial biop.sy. It was felt that a 
biopsy might have removed the entire growth. 

Such isolated case studies provide inadequate but .still iirovoeativc evidence 
that Ave are dealing Avith a A'ery early stage in the history of cervix cancer, using 
a method permitting study of cellular response and behavior. Statistics have 
been found difficult to collect or evaluate at the pi'c.sent early stage, although 
a feAv comparative figures are presented. 

Variation has been noted in different selected groups, for example, in the 
in-hospital and gynecological clinic group of 1,300 patients, forty-five precaneers 
have been diagnosed during an interval AA'hen thirty-six cervix cancers Avere 
found. (It should be explained that this includes patients referred to the cancer 
clinic as Avell as those attending the free gjniccological clinic.) The average 
age of the precaneer group is 40.8 years, AA’hile that of our cancer patients Avas 
46.8 years. 

In another outside (screening) group the incidence Avas loAver. In 2,318 
eases, sixty-four precancers Avere “called” to one hundred cancers. (High 
cancer incidence Avas accounted for on the basis that many of these tests AA'ere 
mailed to us as definite suspects.) 


Summary 

Papanicolaou’s vaginal smear technique has been described as a major ad- 
vance in uterine cancer diagnosis. A modification of this technique, the surface- 
biopsy cerA'ical scraping has been found especially useful in preclinical cancer 
by enabling evaluation of groAvth potentialities in tlie cells of the squamous 
margin of the squamocolumnar junction. Cells scraped from this vulnerable 
zone are described and classified into four groups: normal, inflammatory, pre- 
cancer cell types, and cancer cells. 

The precancer cell complex, a group of cells of borderline nuclear mor- 
phology, has been described and representatiAm photomicrographs presented. 

BehaAuor studies on a selected group of cases shoAving cells of precaneer 
type are presented. Seven cases are briefly presented. Six eases shoAved pro- 
gression from a precancer cell type to a cancer cell type over periods varying 
from six to eighteen months. ' In five of these, the lesions terminally Avere con- 
firmed by surgical biopsy. One case shoAved cells of precaneer type Avithout pro- 
gression, persisting after eighteen months. No case of spontaneous regression 
lo normal AV'as observed during this time. 
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I'ig. 12. — Cervical biop.sy showing cells of procancer type in tissues. This section of tissue was 
adjacent to an area showing actual squamous carcinoma. 
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,, 13. — Cervical Ijiopsy from the .«:qi:.amocoliimnar region in another ca.«e .sliowlng man.v 

noV'*’ "precancer-cell complex” type. Throughout the ti.«suc no furtlier evidence of carci- 

noma was demonstrable in following thorough biopsy studies. 
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Cesarean Section 

Pedvis, S,, Irwin, J. K. L., and Philpott, N. W.: Fetal Mortality and Morbidity in 

Cesarean Section, Surg., Gynec. & Obst. 88: 103, 1949. 

The author.s have attempted an analysis of infant mortality in .3.53 cesarean sections 
with 357 infants resulting. The operations were jierformed in three dilTerent periods: from 
.July 1, 1940, to Dec. 31, 1949; from July 1, 1944, to July 1, 1945; and from Jan. 1, 1940, 
to Dec. 31, 1940. These three periods were chosen in order to study three ditJerent types of 
anesthesia: namely, general, spinal, and local. The infants were classified as normal (those 
who Mere perfectly U'ell both at birth and discharge) ; niorbid (lho.se who required prolonged 
resuscitation or had respiratory difficulties during the first twenty-four to forty-ciglit hours) ; 
and dead (nonviable infants, stillborn infants, and infants wlio died .shortly after birth). The 
gross fetal mortality in this series n-as 7.3 per cent and tlie morbidity 11.2 per cent; 30.6 per 
cent of the deaths M-ere due to prematurity, while 29.3 per cent ncrc caused by atelectasis. 
A statistical analysis of the deaths in the different anesthetic groups is attempted. There 
seems to be no statistical difference in the number of infant deaths in the various anesthetic 
groups. However, such an analysis appears invalid, because of the varied and uncontrollable 
maternal complications which contributed to the deaths. Similarly, an attempt is made to 
determine statistically the influence of the various types of premedication in the causation of 
infant death. Statistically, there is no difference. ^Moreover, such statistical analysis is 
agam invalid for the reason mentioned above. A special type of management for cesarean 
section babies is suggested and an attempt made to justify such management statistically. 
There is no statistical difference between the group submitted to special management and that 
without special management. L_ Hellman. 

Shaw, Wilfred: Vaginal Operations for Oystocele, Prolapse of the nterus, and Stress 

Incontinence, Surg., Gjmec. & Obst. 88: 11, 1949. 

The author describes in detail the anatomical relations of the endopelvic fascia in the 
vicinity of the anterior vaginal wall. There is a condensation of the endopelvic fascia behind 
the urethra. At operation no precise plane of cleavage is found between tiie vaginal and 
vesical fascial layers. In the operations used by the author for cystocele, prolapse, and 
vaginal hysterectomy, this fascia (M-hich he terms the “post-urethral ligament”) plays a most 
important part. In the operation for cystocele, the bladder is freed in the usual manner, the 
posturethral ligament is then brought down and sutured to the anterior surface of the cervix, 
the rest holding up the bladder. This key suture is also used in the Manchester-FothergiU 
operation. In vagbial hysterectomy, the ligament is used to support the anterior portion 
of the peritoneum, as well as the round ligaments on either side. Stress incontinence is 
treated by utilizing a sheet of fascia lata as a sling beneatli the urethra. The two ends of 
the sling are brought up through holes bored in the pubic bone and sutured anteriorly. At 
the time of publication tlie author Iiad treated tu-enty-five patients in this manner vuth satis- 
factory results. L. M. Hellman. 
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Experimental therapy to precancer cases lias been attempted. A group of 
cases is presently under observation. One of those is described in whom pre- 
cancer cells disappeared following prolonged administration of massive doses 
of an estrogenic-riboflavin combination. 

Diagrammatic representation of the localization of cancer cells, preeaneer 
cell types, and normal cells in early microscopic cancers is attempted. 

The cytological method is visualized as opening up a valuable new field of 
approach for diagnosis and for behavior studies of lesions believed to represent 
the formative stage of cancer. 

The author wishes to express sincere appreciation to Dr. Robert Chambers and Dr. 
W. Burton Ayve for assistance in the interpretation and evaluation of cells classified as of 
precancer tj-pe; to Dr. J. S. Henry and Dr. W. A. G. Bauld and other Staff Members of the 
Department of Gjuiecblogy and Obstetrics of the Royal Victoria Ho.spital, who have co- 
operated in making possible the careful follow-up on cases diagnosed as preeaneer. Ap- 
preciation is duo also to Miss Evelyn Daltin, Director of Technicians, and to the entire Tech- 
nical Staff who have cooperated in the preparation of this work. 

This work was assisted by a grant from the Public Health Foundation for Cancer and 
Blood Pressure Research, New York. 
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MacFarlane, Catherine, Sturgis, Margaret C., and Fetterman, Faith S.: Control of Cancer 
of the Uterus, J. A, M. A. 138: 941, Nov. 27, 1948. 

The authors report their findings on 732 volunteers who have been examined more or 
less regularly over a period of 10 years. Eight cancers of the pelvic organs were dis- 
covered in the group of 732 volunteers over this ten-year period. The authors continue 
lo stress the importance of periodic pelvic examination, espcciallj" on women past 30 j'cars of 
wlio have had one child. ^\TEU.\^t 
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and straining will initiate some descent o£ the internal sphincter but the sphincter itself being 
in good tone no urination occurs. In the incontinent individual relaxation of the pubococcygcus 
muscle allows the base of the bladder and the internal sphincter to descend during each period 
of coughing or straining. With some slight relaxation of the sphincter, the de.scent of the 
bladder is enough to initiate urination. E- M. IlELLXrAN. 


Ball, Thomas L., and Javert, Carl T.: Fertility and Dysgerininoma Ovarii, J. Clin. Endo- 
crinol. 8: 694, 1948. 

This communication briefly reviews the literature in which pi'Cgnancy associated with 
or following dysgerminoma of the ovary is discu.‘=sed. In the largest series of cases tabulated 
by >Seegar the fertility rate was 23 per cent. 

A case is reported in which a 39-ycar-old primigravida was delivered by midforcejjs of a 
male infant weighing 2,900 Gm. Examination of the infant revealed a first degree hypo- 
spadias, there were no other abnormalities noted. 

The patient herself gave a history of having been operated upon twelve years earlier 
and, at that time, a right salpingo-oophoreetomy was done for a solid tumor of the right ovary. 
Postoperatively, four x-ray treatments were administered. The exact dosage was not de- 
termined; however, it was stated that the left ovary was protected with a lead screen. Since 
the patient did not cease to menstruate after the radiation therapy, the amount of radiation 
that reached the loft ovary was not enough to cause castration. The slides from the original 
tumor were reviewed by the present authors and the diagnosis of dysgerminoma was clearly 
established. A plea is made for conservatism (unilateral oophorectomy when only one ovary 
is involved) in cases of dysgerminoma in spite of the anaplastic character of the tumor. 

IlERUERT J. Simon*. 


Menstruation, Dysmenorrhea 

Davis, M. Edward, and Fugo, Nicholas W.: The Cause of Physiologic Basal Temperature 

Changes in Women, J. Clin. Endocrinol. 8; 550, 1948. 

It is now generally accepted that the basal body temperature in the normally men- 
.struating woman is bijfiiasic in character. In this communication the authors have made 
studies to determine the cause of this phenomenon. An analysis of well over 1,000 tem- 
perature graphs showed that 75 per cent of patients present a curve which, when properly 
interpreted, will give exact information as to the time of ovulation. Emotional, physical, 
and metabolic stimuli in themselves cause irregular temperature fluctuations in the re- 
maining 25 per cent and thus mask the normal curve. 

In a study of one hundred basal temperature graphs of women who conceived, 
seventy-two were known to have had coitus at least once during the period of the tem- 
perature rise or at its peak. It is thought that the high level of the temperature during 
the luteal phase of the cycle is caused bj’- progesterone. The fact that the authors were 
able to recover from the urine increased amounts of pregnandiol during the period of 
elevated temperature supports this view. Twenty-four to thirty-six hours prior to the 
onset of the menses, the activity of the corpus luteum ceases, the pregnandiol levels drop, 
and the temperature curve returns to the preovulatory level. If pregnancy occurs there 
is no drop in temperature, whereas in an anovulatory cycle, there is no rise in tempera- 
ture. All this substantiates the theoiy that progesterone is the cause of the temperature 
.shift. The authors were able to bring about a typical temperature rise in two groups of 
young women without ovarian actndty. In the first were four young women with primary 
amenorrhea, and the second included four young w*omen who had been subjected to sur- 
gical castration and hysterectomy for pelvic disease. In both these groups the method 
employed was a daily oral dose of 0.3 mg. of ethinyl estradiol. Then, at the end of about 
two weeks, 10 mg. of progesterone in oil were administered intramuscularly dailj’- in ad- 
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Endometriosis 

Kelly, Francis J., and Schlademan, K. Ramsay: Endometriosis, Its Surgical Significance. 

A Critical Analysis of 79 Cases, Surg., Gynec. & Obst. 88: 230, 1949. 

During 1,991 consecutive abdominal g 5 Tieeologie operations, the authors encountered 
79 histologically verified cases of endometriosis. These represent the basis of this paper. 
Acquired dysmenorrhea was present in 48.2 per cent of the cases, while dysmenorrhea 
of increasing severity was present in 33.5 per cent. One of the most striking features 
of endometriosis is its relation to fertility. Using a normal fertility rate of 88 per cent, 
the authors found that the absolute fertility rate for the series under consideration was 
46.4 per cent. Though radical operative procedures were considered necessary in the majority 
of these cases, the authors felt that conservatism was justified when possible as indicated 
by an absolute fertility rate of 23.7 per cent after conservative surgery. L. M. Hellman. 

Extrauterine Pregnancy 

Karsh, Jamil: Abdominal Pregnancy Following Rupture of Cesarean Scar, Canad. M. A. J. 

60: 70, 1949. 

A young secundigravida, previously delivered by cesarean section, developed term labor 
lasting about three days, followed by five weeks of diffuse abdominal pain, which gradually 
subsided. Vaginal bleeding appeared in the tMrd week, and persisted for two months. There- 
after, she had regular menses for eight months, followed by irregular vaginal bleeding 
and discharge, vith low grade sepsis, for four months. At laparotomy, the degenerating 
ovum was surrounded by a thick adherent fibrous capsule. The uterus was of normal size, 
with a gaping ruptured cesarean scar. Hysterectomy was done. Irving L. Frank. 

Gynecology 

Muellner, S. Richard: The Etiology of Stress Incontinence, Surg., Gynec. & Obst. 88: 237, 

1949. 

In a previous study the author made an attempt to determine the lesion re-sponsiblc 
for stress incontinence by examining ninety-five patients with exertional incontinence 
and forty-five continent muKiparas using cystometry, cystoscopy, cystography, and urethrog- 
raphy. These studies all failed to revealed a specific lesion. During the past year eighty- 
five observations have been made using a fluoroscopic technique, thirtj' of these on women 
suffering from stress incontinence. These studies were carried out with the bladder filled 
vith a contrast medium of 5 per cent sodium iodide to wdiich 20 c.c. of aqueous Diodrast 
had been added. Usually 200 to 250 c.c. of the solution -ivere sufiicient. Observation 
vas then made through the fluoroscope' with the patient standing and supine. Care was 
always taken to maintain the relationship of the x-ray tube and the symphysis so that 
changes in the position of the bladder resulting from change of posture could be accurately 
evaluated. Spot films were also taken from time to time. In the normal nullipara, while 
recumbent, the bladder has a smooth outline. When she coughs, the base of the bladder 
does not yield, but the impulse on the increased intra-abdominal pressure is dissipated 
filong the dome and the sides of the bladder. When .she is asked to void, the base of the 
bladder can be seen to descend sharply so that the region of the internal sphincter be- 
comes the most dependent portion and assumes a pointed appearance. This is the first 
nnportant maneuver in the complex process of micturition. It is this descent of the 
mternal .sphincter which opens it slightly and permits a small amount of contrast medium to 
enter the proximal urethra. If such u subject is asked to inhibit the urinary stream, she pulls 
Ibe base of the bladder up to a level slightly higher than it had assumed before micturition. 

In a continent multipara, the events arc very similar except that the bladder is somewhat larger 
nnd fl.abbier and the bladder supports more jdclding. In the continent multipara, c.oughin!^ 
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and after treatment averaged twenty-nine to thirty days. In all cases but one, endo- 
metrial biopsy showed secretorj’- endometrium just before the onset of the period. 

A group of five women complaining of d}'smenorrhca was similarly treated. The 
20 mg. dose of stilbestrol did, however, cause an anovulatory cycle in one patient. The 
authors conclude (with previous workers) that a single large dose of estrogen given earlj' 
in the menstrual cycle will delay but not inhibit ovulation and thus increase the length 
of the cycle. 

Another group of live dysmenorrheic women was given stilbestrol over a period of 
thirty days, beginning at the end of the period. One mg. of stilbestrol w’as given daily for 
the first ten days, 2 mg. daily for the second ten day.s, and 3 mg. daily for the third ten 
days. Anovulatory bleeding occurred usually three days after the last dose and the 
patients were relieved of their painful menses. This was continued for three successive 
cycles without apparent ill effect. 

In a final series of six patients, stilbestrol was given in the postovulatory phase of 
the cycle. The luteal phase was not prolonged, the progestational endometrium was nor- 
mal, and there was no increase in the length of the cjmle. It would thus appear that 
the human corpus luteum, once formed, is not affected bj’ the administration of estrogen. 

Herbert J. Simon. 


Maepherson, Cluny: Pelvic Allergy, Canad. M. A. J. 60: 54, 1949. 

Excellent, and sometimes dramatic, results are reported with the use of Adrenalin 
chloride hj^odermically (1 c.c. of 1:1000 solution), as emergency treatment in cases of 
severe functional dysmenorrhea. Recently the author has used Benadryl (50 mg.) to be 
taken thrice daily on the premenstrual day, with good results in preventing menstrual 
pain. Irving L. Frank. 


Miscellaneous 

Waksman, Selman A., and Lechevalier, Hubert A.: Neomycin, a New Antibiotic Active 
Against Streptomycin-Resistant Bacteria, Including Tuberculosis Organisms, Science 
109: 305, March 25, 1949. 

The authors report a new antibiotic produced by Streptomyces faradiae. The or- 
ganisms are grown on a medium containing nitrogen, carbohydrates, and salt. The anti- 
biotic is easily removed from the medium and concentrated by methods previously de- 
veloped for the isolation of streptothricin and streptomycin. It has been termed by the 
authors Neomycin, and is a basic compound most active in alkaline solution. It is soluble 
in water and insoluble in organic solvents and thermostable. It has proved active against 
numerous Gram-positive and Gram-negative organisms, and especially the mycobacteria. 
The antibiotic spectrum of crude Neomycin is distinct from streptomycin and strepto- 
thricin. It is particularly active against streptomycin-resistant bacteria and possesses con- 
siderably more activity against Mycohacterium tuierculosis. It has limited or no toxicity 
in animals. Neomycin has not yet been obtained in crystalline form and therefore little 
can be said concerning its chemical nature. L. M. Hellman. 

de Soldenhoff, Richard: Early Ambulation in Obstetric and Gynaecological Cases, Lancet, 
p. 961, Dec. 18, 1948. 

The author discusses his experiences with early rising in 1,611 obstetric and 212 
gynecologic cases. Puerperal women are permitted to sit up in bed six to eight hours 
after delivery, and are allowed out of bed with lavatory privileges on the third postnatal 
day. A two-step platform is provided to reaccustom patients to stair climbing. Cesarean 
patients follow the same routine. The now familiar advantages of this regime are de- 
scribed. Irving L. Frank. 
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dition to the ethinyl estradiol, for twelve to fifteen days. The only variation from the 
temperature curve of normal women was that there was a more abrupt rise and a slower 
fall of the temperature. In a group of twelve women, the ovarian function following 
surgical removal of the uterus was studied, C^mlie ele%-ation of the temperature associ- 
ated with increased pregnandiol excretion was found. It would, therefore, appear that 
the uterus is not essential for a normal hormonal cjmle. 

In order to explain the fact that conception often occurs during a temperature rise, 
it is suggested that the theca-interna cells excrete progesterone prior to actual ovulation. 
It may, therefore, be postulated that ovulation takes place during the temperature rise 
rather than, as was formerly believed, just before the rise. Herbert .1. Simon. 

Buxton, Charles L., and Atkinson, William B,: Hormonal Factors Involved in the Regula- 
tion of Basal Body Temperature During the Menstnial Cycle and Pregnancy, .1, Clin. 

Endocrinol. 8: 514, 1948. 

In this communication the actual cause of the temperature rise during the latter 
half of the menstrual cj’cle and the progress of the basal body temperature during preg- 
iiancy are presented. 

Six patients with secondary amenorrhea and lack of ovarian function as determined 
by endometrial biopsj' were selected for studj*. A temperature base line was established 
and then a priming dose of estrogen was given dail}' for about two weeks. Immediately 
thereafter 10 to 25 mg. of progesterone were administered daih’ from seven to fourteen 
days. The estrogen produced a slight depression of the basal temperature whereas the 
progesterone caused a rise up to a degree or more. Endometrial biopsies confirmed hor- 
monal activity. The postovulatorj^ temperature rise in norraallj* menstruating women can 
he maintained by the administration of large amounts of chorionic gonadotropins. It 
would appear that the chorionic gonadotropin stimulates the corpus luteum to produce 
progesterone which in turn causes the rise in temperature. To prove that chorionic 
gonadotropin is not directly re.sponsible for the maintenance of the temperature rise, an 
equivalent amount was given, after estrogen priming, to a 31-year-old bilaterally ovari- 
octomized woman. No rise in temperature resulted. 

It would be expected that the elevated body temperature would continued through- 
out pregnancy since there is an apparent increasing amount of progesterone as deter- 
mined by the pregnandiol excretion. Three patients kept temperature charts throughout 
their period of gestation. In each case there was a gradual drop of the temperature 
to the preovulatory levels during the fourth month. To explain the discrepancy between 
the apparent rise in the progesterone as indicated by the increase in pregnandiol excretion 
and the fall in temperature, it is predicated that a refractory state develops in which 
the thermogenic action of the progesterone is overcome by thermodepressant factors. A 
second theor}- suggests that a lytic activity of the trophoblast on the decidual tissue of 
the mother during the early months of pregnancy results in a slight febrile response. An 
additional explanation to account for the fall in basal body temperature as pregnane}' 
progresses assumes a diminished physiologic activity of the progesterone. 

Herbert J. Simon. 


Brown, Willis E., Bradbury, J. T., and Jennings, A. F.: Experimental Alteration of the 

Human Ovarian Cycle by Estrogen, ,T. Clin. Endocrinol. 8: 4.53, 1948. 

This study was undertaken in order to demonstrate any alteration in the human 
menstrual cycle caused by the administration of estrogen. The corre.sponding ovarian 
ejclc was followed by weekly endometrial biop.ries. 

In the first series of six normal patient.':, a single dose of 20 mg. of sfilbcstrol was 
S'veii early in the menstrual cycle (fourth, fifth, or sixth day). The result was prolonga- 
*'on of the intorv.nl to thirty-eight day.s. In this group of patients, the intervals bffore 
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profuse hemorrhage three times; recurrent slight bleeding for one to four weeks followed 
by moderate, profuse hemorrhage fifteen times; recurrent slight bleeding for four weeks 
to four months followed by moderate profuse hemorrhage seven times; initial moderate 
bleeding followed in one to six weeks by second moderate to profuse hemorrhage seven 
times; one episode of bleeding in the seventh month, once. 'J'he first instance of hemor- 
rhage occurred during labor five times. The authors feel that vaginal or rectal examina- 
tion should not be performed in the home nor in suspected cases .should it be done in the 
hospital until one decides to terminate the pregnancy at about the thirty-eighth week. 
Tamponade and dilating bags are obsolete and ver.sion nearly so. Interference from below 
should bo restricted to simple rupture of the membranes or, in case of a frank breech in 
a multipara, an easilj’- accessible limb may be pulled through the cervix. Great care 
should be taken with the placental stage of delivery, with a view to prompt manual 
removal if placental bleeding should continue. Finally, the authors feel that the ex- 
pectant treatment of placenta previa is safe under proper conditions. They emphasize, 
however, that the patient should remain in the hospital during the period of expectancy. 

L. hi. IlELWrAN. 

Switzer, Paul K., and Fouclie, Heyward H.: The Sickle Cell Trait: Incidence and In- 
fluence in Pregnant Colored Woman, Am. .1. hi. Sc. 216: .SkO, 1.04R. 

The authors differentiate clearly between sicklemia in which there is sickling of the 
red cells but no blood destruction or increased rate of regeneration, and true sickle-cell 
anemia in which there is sickling as well as active blood destruction and increased re- 
generation as evidenced by reticulocj'tosis and nucleated red cells. There are numerous 
reports in the literature of true sickle-cell anemia associated with pregnancy; however, 
there have been no studies made of the occurrence of pregnancy in patients with sicklemia 
nor of the effects of pregnancy on such patients. Five hundred consecutive Negro women 
who were pregnant were examined for sickling. In addition, two hundred fifty nonpreg- 
nant Negro women of childbearing age and two hundred fifty Negro men were also studied. 
There was an incidence of sickling of approximately 14 per cent in all tliree groups. The 
sickling trait did not interfere with conceiition nor had it any apparent deleterious effect 
on either the pregnancy or the labor in any of the pregnant women. One patient had 
active sickle-cell anemia of a mild type. It was not known whether this existed prior 
to her pregnancj'. In twenty-two patients with sicklemia studied in the hospital, the 
pregnancy did not initiate a blood-destructive process. IIerbf.ut .T. Stmox. 


Pregnancy, Physiology 

Black, Elinor P. E.: Diuretic Effects of Estrogens in the Last Four Months of Pregnancy, 

Canad. M. A. .1. 59: 431, 1948. 

The author presents a series of forty cases of excessive weight gain in pregnancj’, 
77.5 per cent of which responded satisfactorily to the administration of small doses of 
estrogens. The author divides weight gain in pregnant women into three groups: those 
who go through the nine months with a normal weight gain; second, those who gain 
weight rapidly with onset of edema and later develop hypertension and albuminuria; and 
third, those who gain excessively throughout pregnancy despite restrictions in diet, salt 
and fluid intake, j’et develop no edema and no other evidence of toxemia. The admin- 
istration of estrogens as a method of limiting excessive weight gain during pregnancj’ 
is apparently free from deleterious effects on the patient and the fetus. Twenty-nine of 
the fortj' patients showed a satisfactorj- response to estrogen therapj’. Five patients 
showed a poor response. Two patients showed an added weight increment during the course of 
estrogen therapy. It is felt that the clinical results that have been observed suggest that 
further investigation and assessment of the role of the estrogens in the matter of fluid re- 
tention are warranted. Williaji BERirAX. 
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Newborn 

Chapman, Earle M., Comer, G-. W., Jr., Eohinson, David, and Evans, E. D.: The Collec- 
tion of Eadioactive Iodine hy the Human Petal Thyroid, J. Clin. Endocrinol. 8: 

717, 1948. 

This study corroborates the theory that the human fetal thyroid probably begins to 
function at about four and one-half months. 

Eadioactive iodine was administered to nine pregnant women who were to be op- 
erated upon forty-eight hours later for the termination of pregnancies which endangered 
their lives. It was found that the thyroid tissue of 7- to 12-week fetuses exhibited no 
radioactivity. In those aged from 14 to 32 weeks, the radioactivity tended to increase 
with increasing age. Histologic studies suggested that the onset of thyroid function is 
associated with the appearance in the gland of definite follicles containing colloid. 

Prom this study it would appear that toxic goiter in pregnant women maj^ bo treated 
by radioactive iodine up to the fourth month of pregnancy without effect on the thyroid 
of the fetus. Herbert J. Simon. 


Norman, E. M.: . Cerebral Diplegia Following Birth Injury, Bristol Med.-Chir. J. 65: 43, 

1948. 

In nine cases of cerebral diplegia a detailed examination of the brain was made. 
All of these nine patients were firstborn and eight were boys. There were two twin births. 
In four cases the birth weight was low, to 5% lb. The birth was rapid in two of 
these cases and precipitate in one case. In one case there was dry labor with a post- 
mature infant; in another, the mother was known to have a pelvic contracture. In every 
case the birth history was abnormal or suggestive of intracranial damage. Three infants 
showed severe asphyxia; two showed apathy with inability to take the breast; three had 
twitching of the limbs during the first few days of life. During life, six of these pa- 
tients had a sjunmetrical spastic paresis of the limbs with contractures of hamstrings 
and adductors and signs of upper neurone deficiency; two had a hemiplegia with con- 
tractures and a less severe spastic paresis of the leg on the opposite side; in one case 
there was rigidity of the extrapyramidal type with associated athetosis. Epilepsy de- 
veloped in six cases. The lesions found at post-mortem examination were of two main 
types; (1) lesions of the cerebral cortex which were attributable to hemorrhage from or 
stasis in veins draining into the superior longitudinal sinus; (2) lesions of the central white 
matter of the brain and basal ganglia often symmetrically placed which were attributable 
to hemorrhage or circulatory stasis in areas drained by the tributaries of the great vein of 
^^^cn. Harvey B. Matthews. 


Pregnancy, Complications, Toxemia 

Gordon, Charles A., and Eosenthal, Alexander H.; The Expectant Treatment of Placenta 
Previa. A Study of 50 Maternal Deaths, Surg., Gjmec. & Obst. 88: 259, 1949. 

In a study of 1,011 maternal deaths occurring in Brooklyn in the ten-year period from 
19.^7 to 1947, 145 were ofiicially assigned to hemorrhage. Placenta previa was associated 
"■ith deaths in fifty instances. In these fifty cases of placenta previa, twenty-five patients 
were delivered pelvically, while twenty-two were delivered by cesarean .section. The 
major cause of death was infection, which occurred in eighteen cases. Homorrhage was 
responsible for death in fifteen cases, while rupture of the uterus occurred eight times. 
The pattern of hemorrhage showed considerable variation in time of onset, amount of 
mitial hemorrhage, and character of recurrent bleeding. Initial profuse antepartum hem- 
orrhage occurred twelve times; spotting for four or five weeks followed hy moderate or 
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14 children of' m'ultiparas had IQs 14.14 higher than younger sibling. 
18 childreii of multiparas had IQs 16.29 lower than younger sibling. 
(These two ■gro'upS'awerage’2;98 points lower for older sibling.) 


Table VII. Effect op Pakity 


GRAVIDA 

IQ 

PERSOKALITY RATING 

NUMBER OF CASES 

1 

112.53 

2.55 

147 

2 

112.17 

2.36 

94 

3 

113.8 

2.41 

48 

4 

110.72 

2.41 

25 

5 

108.81 

2.33 

24 

6 and over 

103.78 

2.73 

39 


Two other factors not investigated were suggested by one infant who had 
bloody spinal fluid, having an IQ of 67 ; and by another whose mother had 
threatened to miscarry but successfully delivered a child whose IQ was later 
found to be 79. 

Summary and Conclusions 

An infant’s IQ may be affected by factors related to pregnancj^ labor, and 
the infant himself. 

The pregnancy factors are as follows : 

1. Eclampsia was found to result in IQ of 101.2. 

2. Pre-eclampsia resulted in IQ of 105.89. 

3. Maternal weight gains over 25 pounds progressively lower IQ (to 
105.3 if mother gains over 35 pounds) . 

The factors of labor are as follows : 

1. Labors over 30 hours result in IQ of 102; labors under one hour 
result in IQ of 105.8. 

2. Increasing multiparity is associated with lower IQ, grand multiparas 
having children vdth IQ of 103.78. 

3. Cases probably receiving Pituitrin had children with IQ average of 
105.11. 

4. Ether anesthesia resulted in IQ of 107.67. 4 

5. Forceps deliveries resulted in IQ of 109.51. 

Infant factors are as follows : 

1. Weight: Babies over 5 through 6 poimds had an IQ of 105.24. 

Babies over 9 pounds had an IQ of 108.8. 

2. Se.x: IMale IQ, 108.2; Female IQ, 112.12. 

The IQ for the entire series was 110.04. 
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Puerperium 

Norrish, R. E.: Residual Dilatation of the Upper Urinary Tract Eollowing Pregnancy, 
. Practitioner 161: 47, 1948. 

It has long been recognized that there are changes in the form of the renal pelv'is 
and ureter during pregnancy, although the cause of these changes is still a matter of dis- 
cussion. These changes are associated with urinary stasis and predisposition to infection, 
as shown bj' the frequent occurrence of p3mlitis in pregnancj'. In uncomplicated cases 
return to normal form and tonus of the ureter and bladder occurs about the .ci.xth week 
after delivery. This maj' be del.a3'’ed by the presence of infection, and there ma.v be some 
degree of residual dilatation. This residual dilatation may be maintained bj' subse- 
quent pregnancies until the ureter becomes stiffened by iibrosis and the pelvis atonic, a 
condition that ma}’’ persist after the childbearing period. Four illustrative cases are pre- 
sented (with p3'elograms). In the first case, the ureters and renal pelvis returned to nor- 
mal b3' the eighth week after deliveiy. In the second case only the right ureter was dilated 
during pregnane3’’ there Avas no infection; the condition cleared up completel3'. In 
the third case the patient was 52 3’ears of age; she had had six children; p3’elitis had 
occurred in her first pregnanc3’ and recurred in each subsequent pregnanc3'. For mauA’ 
.vears after her last pregnanc3' she continued to have backache, d3'suria, and increased 
trequenc3'; 'i^d examination shoAved a coliform urinarA' infection. IntraA'cnous p3'elographA' 
•showed the right ureter and pelvis dilated, AA-ith kinking and lAA’isting of the ureter, as is 
often found in pregnancA’. In the fourth case the patient had had two pregnancies, AA’ith 
tlio urinary infection during the first pregnancy, Avhich had persi-sted intermittently. Dur- 
ing an o.\acorbation of .s3Tnptoms, intravenous p3’elograpli3" showed tlie riglit renal pehds 
and ureter to be much dilated. When she became pregnant again a feAV months later, 
pA'clograms .shoAved dilatation of the ureter and pelvis on both sides. Four months after 
deliveiy the left ureter and peh'is Avere normal, but dilatation persisted on the right side 
and urinary infection was still present. ITarat.y E. Mattiieav.'S. 


Boyd, David A., Jr., and Brown, De Witt W.: Electric ConArulsive Therapy in Mental 
Disorders Associated With Childhearing, .1. IMissouri M. A. 45: 57.3, 1948. 

Most mental disorders associated AA-ith childbearing occur after deli\miy and are 
characterized Iia' manic-depressiA-e and schizoi>hrcnic reactions. Experience AA’ith clcctro- 
•shoek in major ps3-choses (uonpucrperal) indicate that it is most effective in cases Avith 
a strong depressive trend, less effcctiA-e in manic patients, and least beneficial in schizo- 
phrenia. A rcA’icw of the cases reported in literature of puerperal p.sychoses treated Avith 
electroshock, and the authors’ OAvn exjierience indicate that the same is true in the puer- 
peral psA'chosos. The fact that electroshock has proved effective in a large percentage 
of cases of puerperal psycho.sis ma3' be attributed to the fact that manA- of these p.sychoses 
show a strong depressive trend. While some therapists consider that electroshock treat- 
ment should not be given during the first month after deliA’crA’, other therapists have found 
that the prompt use of electroshock therap 3 ’ is markcdl 3 " effective and shortens the dura- 
tion of the illness. In the authors’ cases of postpartum p.sA’chosis, psychiatric indications 
for electroshock therap3- have been the deciding factors as to Avhether it is to be used 
ond when it is to be given. As soon as routine ps 3 'chiatric and physical examinations have 
t>oen completed, and electro.shock has been found to be definitely indicated, this treatment 
’f' begun. In the authors’ case.^, therapy was instituted on the tAvcnty-second, tAventy- 
fonrlh, and fourteenth days after dcliverA', respcclivelA-. Tavo cases of puerperal psycho.sis 
’’fc reported in which good results Avere obtained. 

^fanic-depressiA-e and schizophrenic psA'chosis occurring during pregnancA" are danger- 
to both the mother and the child; delay of treatment of the psA-chosi.s until after 
t'm termination of the pregnancy may render the psychosis irreversible. Electroshock 



SELECTED ABSTRACTS 


Am. J. Obst. & Gyncc. 
December, 1949 


therapy has not been found to, be dangerous to the mother or to cause termination •of the 
pregnancy, as shown by the cases reported in literature. It often makes it possible to 
carry the patient to term and at the same time to improve her physical as well as mental 
condition. The treatment is begun as soon as the diagnosis and the indications for electro- 
shock therapy are established. Two cases of electroshock therapy during pregnancy arc 
reported. In ■ one of these cases the pregnancy was far advanced when treatment was 
begun in order to relieve uncontrolled excitement that threatened the lives of both the 
mother and the child; in this case the child was delivered prematurely, but lived and 
grew normally; the mother required further electroshock treatments in the puerperium, 
but made a complete recovery. Harvey B. "Matthews. 

Dunlap, John C., and Diddle, A. W.: Comparative Effect of Synthetic Estrogenic Sub- 
stances on the Postpartum Breast, J. Clin. Endocrinol. 8; 880, 1948. 

In this paper the effectiveness of dienestrol is compared with diethylstilbestrol and 
alpha estradiol in preventing engorgement of the postpartum breasts of nonnursing mothers. 
The authors’ results show that alpha estradiol was frequently ineffective, whereas, with 
dienestrol and diethylstilbestrol, engorgement was more often averted. They further found 
that engorgement recurred less frequently after administering dienestrol than after di- 
ethylstilbestrol. Hone of the drugs used appeared to cause any increase in the lochia 
rubra. The authors call attention to the fact that breast engorgement and lactation are 
apparently independent of one another. The former is caused by lymphatic and vascular 
stasis, not by distention with milk. The flow of milk is stimulated more by suckling than 
by any hormonal action; hence, when it is desired to dry up the breasts, it is unwise to 
massage or empty them. Herbert J. Simon. 


Items 


Increase in Size of the Journal 

Our readers are notified that, beginning with the January issue, the Journal will be 
enlarged to a total of 232 pages of reading matter. See announcement on page 28 of the 
advertising section of this number. 


Clinical Assembly 

The Eifth Annual Midwinter Clinical Assembly in Obstetrics and Gynecology given by 
a group in Southern California udll be held during the week of February 13 to 18, inclusive. 
For further information apply to 

Dr. George E. Judd, 

1930 Wilshire Boulevard, 

Los Angeles 5, Calif. 



Correspondence 


Rh Sensitization 

To the Editor: 

In answer to many questions addressed to me, raised by an article on Sensitization 
in a Primipara Caused by Intramuscular Injection of Human Serum Pesulting in Fatal 
Erythroblastosis” by Wallace, Wiener, and Doyle, published in The American Journal of 
Obstetrics and Gynecology, December, 1948, this unfortunate publication has confused and 
disturbed a considerable number of physicians, particularly obstetricians, several of whom 
have ivritten me about it. The idea that clear serum or clear plasma may produce Eh sensitiza- 
tion when injected into a human being wlio is Eh negative, particularly a woman who subse- 
quently bears an Eh-positive child, is not supported by careful analysis to date. This single 
case report is entirely unconvincing and I believe it has frightened both physicians and laymen 
quite unnecessarily. 

It is known, and we have proved repeatedly in the Blood Grouping Laboratory of Boston, 
tliat even minute doses of whole blood or red blood cells, as little as one-tenth of 1 c.c., re- 
peated on several occasions, may sensitize an Eh-negative individual. Between 50 and 60 per 
cent of our experimental group of Eh-negative males receiving such injections of Eh-positive 
colls eventually develop Eh antibodies. There is the possibility, therefore, that during the in- 
jection of serum or plasma if intact red cells are present 'in the liquid (which not infrequently 
occurs and in the past has not been carefully avoided) an Eh-negative person might receive a 
stimulating or sensitizing dose. However, if the plasma or serum is carefully prepared and no 
intact red cells are contained therein, there should be no concern about this possibility. We 
have tested the blood of several hundred Eh-negative men and women who have received both 
single injections and multiple doses of plasma intravenously and find no evidence of Eh 
. sensitization in any of these to date. 

In addition, we have verified cases of Eh-negative women who have begun developing 
Eh antibodies as early as the fifth week of gestation in a proved first pregnancy. We linow 
from numerous tests that fetal blood contains Eh-positive red cells as early as the third or 
fourth week of gestation and, therefore, the possibility of transplacental sensitization from 
Eh-positive cells may exist in the Eh-negative women harboring an Eh-positive fetus even as 
early as the second month of gestation. In essence, therefore, it may be stated that the case 
report of Wallace, Wiener, arid Doyle does not prove or even present a strong possibility that 
their patient was sensitized after an intramuscular injection of serum. Much more likely this 
was one of the rare patients in whom sensitization occurred due to pregnancy itself relativel}" 
carl}' during a first gestation. 


Louis K. Diamond, M.D. 

300 Longwood Avenue, 

Boston, hlAss. 

August 30, 1949 


, Reply by Drs. Wallace and Wiener 

lo the Editor: 

The letter by Dr. Diamond is most helpful since it has given us an opportunity to clarify 
certain points in our article “Eh Sensitization in a Primipara Caused by Intramuscular In- 
jection of Human Serum Ecsulting in Fatal Erythroblastosis.” 

^ 1. Wliilo a single injection of compatible blood is sufficient to cause a rise in titer of 

«<plio and heta antibodies, a minimum of two properly spaced injections is required to bring 
a >ont Itli sensitization. Group O individuals already have a background of sensitization 
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against the A and B factors as evidenced by the alpha and beta agglutinins normally present 
in the serum. The injection of group A blood into such individuals, thei'cfore, brings about 
an anamnetic specific reaction so that there is a prompt rise in the alpha antibody titer. The 
normal Rh-negative individual has no such background of sensitization and must first be 
primed by an injection of Eh-positive blood or a pregnancy with an Eh-positivc fetus. After 
a latent period of about three to four months or longer, the primed Eh-negative individual can 
usually bo made to respond to a second contact with Eh antigen by the production of Eh 
antibodies. 

2. Sensitization of Eh-negativc individuals by injections of Eh-positive blood is suc- 
cessful in more than half the cases. Sensitization of Eh-negative individuals by Rh-positive 
fetuses occurs on the average in onlj' one out of fifteen to twenty cases. This is obviously 
a question of dosage, because much more blood is introduced by injectio’i than could leak 
across a placental barrier. 

3. The most sensitive test for the presence of Eh antigen in a substance is to inject it 
intravenously into a primed Eh-negativc person. When an Eh-negative person has once been 
sensitized and a sufiBcient interval of time has been allowed to pass, even a minute dose of 
antigen will bring about a substantial rise in antibody titer. Based on such indirect evidence 
it has become clear that fetal red cells leak into the maternal circulation most regularly at 
parturition, though this may also occur at any time during the pregnancy, even as early as the 
seventh week as in our case report, which is the subject of the present discussion. 

4. Since a minimum of three to four months is necessary to prime an Eh-negative in- 
dividual, and since our patient showed antibodies as earh' as the seventh week of gestation 
it is obvious that she must have been primed some time before the pregnancy began. The 
only exposure that could be elicited in the past history was the injection of pooled adult 
serum received at the age of eight years. 

5. Even serum prepared in such a way as to avoid trauma to the red cells will contain 
some stromata in suspension from effete red cells. Certainly there have been and probably 
still are in some parts of this country laboratories whose facilities do not permit the * ‘ proper •’ ’ 
preparation of serum and plasma. Further, such serum prepared from pooled blood, out- 
dated blood, and centrifuged blood will contain significant quantities of stromata, and there- 
fore Eh antigen, from hemolysis due to intergroup reactions, aging, and trauma. No doubt, 
rare Rh-negative individuals exist who could be primed by even such small amounts of antigen. 
It is quite possible, of course, that our case is extremely rare or unique just like other rare 
cases of sensitization to poor antigens like Hr„, hr", etc. In any event, its unusual features 
made it important enough to report. 

6. Dr. Diamond’s studies on sensitization of Eh-negative patients by plasma injections 
are important. For the results to be of significance, however, it is necessary to show that at 
least two plasma injections were given to each subject at an interval of not less than three 
to four months. 

7. That the principle of priming followed by a latent period of three to four months is 
probably correct follows from our successful application of the principle for the preparation 
of Eh antisera. While we often succeed with only two injections, other workers who ignored 
this principle have had to use multiple injections up to sixty in number before obtaining 
results. 

8. Even if our case is exceptional, it seemed important to point out that the injection of 
pooled plasma or serum is not as harmless as commonly assumed. Pooling of serum also in- 
creases the ehance of transmitting the virus of hepatitis, and of inducing A-B sensitization, 
which can give rise to erythroblastosis. Obviously, therefore, the therapeutic use of human 
serum and plasma requires more intensive investigation from the standpoint of the hazards 
associated with such injections. 

A. S. WiENXE . 

J. T. Wallace 

64 Rutland Road 

80 Hansen Place 

Brooklyn, N. Y. 

November 16, 1949 
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DIAGNOSIS AND MANAGEMENT OF RUPTURE OF THE UTERUS- 
^ With a Study of 64 Maternal Deaths 


Charle-s a. Gordon, P.A.C.S., and Alexander H. Rosenthal, M.D., 

P.A.C.S., Brooklyn, N. Y. 

(From the Dcparlmrni of Ohsieirirs and Gijnccology, fjong Island College of Medicine) 

I N 1943 reported thirty inaten)ai deaths from rupture of tim uterus whicli 
had occurred in Brooki.^ui during the period, January, 1937, to September, 
1942; fourteen additional cases in •which this diagnosis was not i^roved, though 
highly probable, Avere not reported at that time. Since then, until January, 
1948, twenty deatlis from rupture of the uterus have occurred, eighteen of them 
'proved. Since our first report presented but little clinical data, these thirty 
cases have been restudied and included in this series. The total number of cases, 
then, is sixty-four, in sixteen of which rupture of the uterus, though not 
proved, is believed to have occurred. All cases have been discussed by the Com- 
mittee on Maternal Welfare of the Medical Society of Kings County. 

In 48 cases the site of rupture was recorded. The upper segment ruptured 
in but 3 cases. In 45 cases rupture occurred entirely or principallj^ in the lower 
segment, chiefly lateral, but in the anterior and posterior walls as well. In 16 
cases in which rupture was not proved, it probably took place in the lower 
segment. 

There were seven primiparas and 57 multiparas, with but one primipara in 
the spontaneous rupture group ; 58 patients were white, and eight Negro. 

On the basis of etiological factors, 27 are classified as spontaneous and 
37 traumatic. Further subdivision follows: 


Spontaneous Jlnptvrc . — 

Grand multiparu" S cases 

Rupture of uterine scar 4 eases 

Pituitary extract ■ 4 cases 

Obstructive dystocia, iiydrocephnlus 3 cases 

Cervical scar 2 cases 

Other 6 cases 

27 cases 

Traumatic Bupturc . — 

Version 20 cases 

Forceps 2 cases 

Craniotomy 3 cases 

Fundal pressure 3 eases 

Pinard maneuver ' ' 1 case 

Bagging 1 case 


37 cases 

Spontaneous Rupture 

The grand mnltipara .” — The eight women in this group showed great 
multiparity. Brief ease reports follow. All were proved to be ruptures of the 
uterus save Case 1. 

*JRead before the Brooklyn Gynecoloffical Society, May 7, 1948. 
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7. 1949 Palmer, Reinhard, Sadugor, and Goltz-^ 

8. 1949 American College oC Surgeons^ 

Hey man ’s’ classification lias 3 parts: 

1. Clinically operable, 

2. Teebnicall}^ operable, and 

3. Inoperable. 

Its simplicity recommends it. 

Crossen’s classification is: 

Stage I. Endometrinm alone involved. 

Stage II. Definite involvement of mnsenlar wall, but not beyond its middle. 

Stage III. Extension to the outer half of the uterine wall, but not beyond 
the borders of the uterus. This includes extension to the peritoneal coat with 
possible areas of adhesive peritonitis, but without carcinomatous involvement of 
the adhesions. 

Stage IV. Extension to surrounding structures, but not beyond removable 
ones, such as adnexa and adjacent portions of the broarl ligament. There may 
or may not be extensive intestinal or other peritoneal adhesions, but no exten- 
sion of carcinoma cells into such adhesions. 

Stage V. Extension into structures which it is not advisable to remove, but 
removal of original tumor is still practicable. The carcinomatous extension may 
be into an adherent coil of intestine or an adherent area of bladder wall, or it 
may be along the broad ligament lymphatics into the deep structures of the 
pelvic wall. 

Stage VI. There is such extensive involvement of surrounding st ructures 
that not even the main tumor mass can be safely removed. 

Crossen’s classification is too long, but it distinguishes in an exceptionally 
lucid manner the various types of extrauterine extension. 

Healy and Brown’s’^ classification based on the size of the uterus consists 
of 4 groups : 

Group I. Uterus normal in size, depth 3 inches. 

Group II. Moderately enlarged uterus, depth 4^/^ inches, but not larger 
than a 2% months ’ pregnancy. 

Group III. Markedly enlarged uterus, 5 inches or more in depth, size of 
more than 2% months’ pregnancy. 

Group IV. Extension of disease beyond the uterus. 

Healy and Brown used an easily measured standard, the size of the uterus, 
but stress its value disproportionately and do not subdivide the extrauterine 
extensions of carcinoma. 

kliller-® similarly bases his classification on the size of the uterus as follows : 

Group I. (Normal.) No palpable enlargment of the uterus, cavity measures 
3 inches or less. 

Group II. (Moderately enlarged.) Uterus enlarged to 2% months’ preg- 
nancy, cavity measures less than 4i/^ inches. 

Group III. (Markedly enlarged.) Uterus size of 3 months’ pregnancy or 
more, cavity measures more than 5 inches. 

This too depends on the size of the uterus which may be a fallible indicator. 
It also fails to classify extrauterine extension. 

Scheffey, Thudium and ParelP“ divide endometrial cai’cinoma into: (lA) 
limited to the uterus, and (IB) spread beyond the uterus. 
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A OLINICOPATHOLOGIOAL CLASSIFICATION OF ENDOMETRIAL 
CARCINOMA BASED ON PHYSICAL FINDINGS, ANATOMICAL 
EXTENT, AND HISTOLOGICAL GRADE 

William P. Finn, M.D., New York, N. Y. 

(From the Department of Obstetrics and. Gynecology of the Cornell University Medical College 
and the Woman’s Clinic of the New Torh Hospital) 

T here are manj’- classifications of endometrial carcinoma, none of which 
lias gained universal acceptance. Some divisions are based on clinical find- 
ings, others on gross pathological evidence, and still others on the microscopic 
appearance of the cancer. Despite the fact that panhysterectomy has been the 
generally preferred treatment for many years, a classification based on surgical 
and pathological findings has not been developed, standardized, and universally 
accepted. Cervical carcinoma, in sharp contrast, is divided into either one of 
two classifications: the League of Nations or the Schmitz. These divisions are 
universally accepted, even though they are based on clinical evidence alone and 
even though the specimens obtained by the current revival of surgery reveal 
errors in staging. 

Classifications of Endometrial Carcinoma 

Clinical Glassifications . — 

The classifications of endometrial cancer have been based on clinical find- 
pathology, or the microscopic picture. Some depend solely on one 
01 these bases, Avhile others have been combinations. Some of the prevalent 
clinical classifications are : 

1. 1929 Heyman^^ 

2. 1937 Cro.ssen" 

o. 1939 Healv and Brown’ ^ 

j- 1940 Miller^® 

o. 1943 Sehefic}'. Tliudium, and FarelB= 
o. 1947 Taylor and Becker^® 
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Cancer — Cont’J , . . , , , /t-. , 

of corpus uteri, statistical study of (Palmer 
et al.), 457 ^ ^ 

of uterus, control of (MacFarlanc et al.), 
1219 (Abst.) 

ovarian, .surgical treatment of, end results in 
(Diddle), 790 

radical mastectomy of breast for, pi'cg- 
nancy subsequent to (Steffen and 
Grace), 180 

Cancerous cervix, electronegativity of (Bar- 
nard),, 411 (Cor.) 

Carcinoma, cervical, excessive estrogens .and 
(Greene and Suckow), 401 
deciduosis of cervix and vagina simulating 
(Lapan), 74.3 

fundal, uterine fibroids and (Vergara), )90 
(Abst.) 

in situ of cervi.x, study of 13.5 c.asos, at 
Free Hospital for IVomen, Brookline, 
Mass. (Younge et al.), 8G7 
of uterine cervix (Piper), 587 
of cervix and body of uterus, lymphatic 
spread of (Henriksen), 924 
experimental therapy of, results of (ilc- 
ICelvey et al.), S9C 

irradiation therapy for, effect of, on uri- 
nary tract, further studies on (Everett 
et al.), 908 

of Fallopian tube, primary (Stern and 
Hanley), 517 

of ovary (Allan and Hertig), G40 
ovarian, review of 200 primary and 51 
secondary cases (Munnell and Taylor), 
943 

uterine fundus, occurrence of, after pro- 
longed estrogen therapy (Vass). 748 
vaginal smear in population screening for 
(Krausbaar et al,), 447 
Caudal ' analgesia, continuous, in obstetrics 
(Kelley), 1079 

Central Association of Obstetricians and 
Gynecologists. 16tb annual meeting, 
September 23-25, 1948, transactions 

of, 207 

Cerebral diplegia following birth injury (Nor- 
man), 1225 (Abst.) 

Cervicai carcinoma, excessive es+rogens .and 
. (Greene and .Suckow), 401 
stump, mucocele of (Frank), 1036 (Cor.) 
Cervicitis (U.sandizaga), 001 (B. rev.) 

Cervix and vagina, deciduosis of, simulating 
carcinoma (Lapan), 743 
cancer detection examination of. what con- 
stitutes an adequate (Novak), 851 
cancerous, electronegativitv of (Barnard), 
411 (Cor.) 

carcinoma in situ of, study of 135 cases. 
<at Free Hospital for IVomen, Brook- 
line, Mass. (Tounge et al.), 867 
and of body of uterus, lymphatic spread 
of (Henriksen). 924 

experimental therapv of, results of (Mc- 
Kelvey et ah). 896 

irradiation therapy for. effect of. upon 
urinary tract, further studies on 
(Everett et ah), 90S 

cylindroma of, with procidentia (Paalman 
and Counseller), 184 

decidual reaction of. during pregnancy, ' ob- 
servations on {Ba>isch et al.), 777 
inflammations of (Durel), 600 (B. rev.) 
uteri, preinvasive c.ancer of. specific malig- 
nant cells exfoliated from (Nieburgs 
and Bund), 532 

vaginal portion of. primary endometriosis 
of (Siddall and Mack). 765 
Cesarean section, 1220 (Abst.) 

extraperitoneal, experience with, at Uni- 
versity of Towa Hospitals (Keettel and 
Randall), 510 

fetal mortality and morbidity (Pedvis et 
ah). 1220 (Ahst) ■ 

operation, trends in use of (D’Esopo), 
1120 

Pentothal sodium anesthesia for (Gustaf- 
son and Gardiner), 246 


Cc.sarcnn section — Cont’d 

ten-year study of, in Roche.stor and Mon- 
roe County, 1937-1940 (Quigley). 41 

Child health services and pediatric cdtication, 
CIO (B. rev.) 

Cliildbearing in twilight reproductive period 
(D,avis ;ind Se.«kl). 824 (Abst.) , 
mental disorders associated with, electric 
convuhslve therapy in (73oyd .and 
Brown), 1227 (Ab-st.) 

Childbirth, pain in; control of (Lull :md 
Hing.son), 606 (B. rev.) 

Child’s mind .and body, yoxir (Dunbar), 611 
(B. rev.) 

Ciiorioncpithclioma, i)ostpartutn eclamp.sia and 
hydatidiform mole followed by. whh 
recovciy (Mueller and Lapi)), 133 
statistical study of, in Philippine Gen>-r;d 
Ho.spltal (Acosta-Sison), 125 

Chorionic gonadotropin, production, dc.stru. 

tion, and elimination of, in n. '.,ii,i 
pregnancy, quantitative sUidii... ,,n 
(Wilson et ah), 960 

Colpocytology in hyperemesis gra\ idinmi 
(Ledesma), 1034 (Abst.) 


■I nd 
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Congenital abnormalities ari.slng from niri- 
tei-nal rubella, report of .su.'vcv of 
(Patrick), 198 (Abst.) 
alveolar dysplasia of lungs (Mu' .M-ihoi ) 
1033 (Abst.) 

anomalies, maternal me.aslos, nn.m;,.-; 
chickenpox as cause of (Fox iV 
1032 (Abst.) 

Corpus uteri, cancer of, statistical stiirK- 
(Palmer et ah), 457 ^ 

Correspondence, 411, 622, 825, 1036, 1229 
"Crush” syndrome in obstetrics and~~mnn 
colog>' (Paxson and Golub) 
Cylindroma of cervix with procuh-m. ■ (P-mi 
man and Counseller), is i ‘ ^ 

C.vstocele, vaginal operation for (Shawl isoe 
(Abst.) 1220 


Cytologic test in. early diagnosis of 
evaluation of (Skapier), sgc 


cancer, 


D 

Decidual reaction of cervix during nrepnn„„. 

observations on (Bausch et ah 
Deciduosis of cervix and vagina simiiint!,!' 

carcinoma (Lapan), 743 
Dc]iver.v.^breecli. attitude of fetus in (Wiicox) 

of patients with placenta previa fetal 

tality associated with method of m/ii 
et ah), 738 ^ 

placenta accreta complicated bv hemr,,.,, • 
toneum- (Pettit and Mitchell) i2nT'' 
vaginal, pain in, local anestliesia a.s an aeon, 
for relief of, a critical analvs'io 
(Taylor and Jack), 275 ' 

spinal analgesia for, prevention of hei,) 
ache after, by use of hydration nni 
a 24 gauge needle (Greene et al.) Vnn 
Descensus uteri for relief of tension in u.-m' 
cult genital fistula (Williams), lo*6f' 
Developmental pathology': a new field in 
cine (Gruenwald), 1 

Dexedrine and weight control in pregnann,. 
(Coopersmith), GG4 snancj 

Diabetes and treatment (Barach), 618 ru 
rev.) 

Diethylstilbestrol dosage in threatened anti 
habitual abortion and premature in 
bor (Karnaky), 622 (Cor.) 
effect of, in prolongation, of pregnancv 
(Karnaky), 696 . 

influence of, on progress and outcome of 
pregnancy as based on comparison of 
treated with untreated primigravidas 
(Smith and Smith), 994 
Diffuse adenosis, a rare invasive lesion of the 
uterus (Neidhardt and Downs), 703 
Drugs used for obstetrical analgesia, com- 
parative studies of newer, report on 
(Smith and Nagyfy.), 695 
Dysgerminoma ovarii, fertility- and (Ball and 
Javert), 1222 (Abst.) 
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Ablatio placentae, report on 80 cases of (Bacns 
and Tancinco-Yambao), 824 (Abst.) 

Abortion, diethylstilbestrol dosage in threat- 
ened and habitual (Karnaky), 622 
(Cor.) 

progesterone in threatened, observations on 
use of (Guterman and Tulsky), 495 

Abortive ova, potentially, recovered from fer- 
tile women prior to first missed men- 
strual period, a series of (l-IeVtig and 
Rock), 968 

Abstracts, cancer, malignancies, 190 
cesarean section, 1220 
endocrinology, 191 
endometriosis, 192, 1221 
extrauterine pregnancy, 1221 
gj-necologic operations, 193. 821 
pnecologj'. 820, 1221 

labor, management, complications, 195, 822 
menopause, 822 

menstruation, dysmenorrhea, 195, 1222 
miscellaneous, 19G. 823, 1053, 1072, 10.S3. 

1092, 1108, 1119, 1185, 1200, 1204, 1219 
newborn, 197, 1032, 1225 
placenta, 824 

prepancy. complications, 199, 1034, 1225 
Phy.siologj', 824, 1226 
puerperium. 1227 
radiaUon, 199 

contraceptives, 200, 1034 
tubal insufflation, 201 
vaginal infections, 201.- 

Actinomycosis of ovaries and Fallopian tubes 
(Paalman et ah), 419 

^ c enocsmiinoma of endometrium, association 
, estrogenic administration and 
nr 190 (Abst.) 

ot o\ary papillary clear cell (Anderson et 

- •« ***» ) t o3 7 

Adenosis, diffuse, a rare invasive lesion of 
703 (Neidhardt and Downs), 

Aller^ie^ Pi'esnancy and (Haas), 283 

lergjc reaction of hyaluronidase in trcat- 

ISS sterility (Criep and Tafel). 

Ambulation in obstetrics and gynecology, early 
v'e Soldenhoff). 1224 ( \bst J 

' iienorrhea^^among pri.soners (Vignes). 195 

and induced menstruation for 

hoimonal radiation therapy in sccond- 

Gynecology. 

Gynecological 's^cie%.."V2nd a^/ial me jt\ng 
1120 transactions of, 833. 

obstotrted^and jogical societies, ros- 

^ .. pPstetric. effect*-' 


iinon ihi oosieinc. effect* 

(b! rev.f'’ (Snyder). C(k 

''’newcr%n?gs*i“"V^ (Kelley). 1079 

— ;s;s,s 

"?■ 2oe.us; 

• 1 i>. -uo-io-io, December, pjt. 305 


Anemia, sickle cell, pregnancy with (Fouchd 
and Switzer), 468 

Anesthesia, continuous spinal, in treatment of 
severe pre-eclampsia and eclampsia 
(McBlrath et al.),. 1084 
local, as agent for relief of pain in vaginal 
delivery, a critical analysis of (Taylor 
and Jack), 275 

Pentothal sodium, for cesarean sections 
(Gustafson and Gardiner), 246 
principles and practice, for nursing profes- 
sion, (Hunt), 606 (B. rev.) 
saddle block (Schmitz et ah), 30 

Anovulatory menstruation in etiology of ste- 
rility (Uriegas an Guerrero), 105 
(Abst.) 

patient, production of ovulation in (Bush- 
nell), 196 (Abst.) 

Antidiuretic action of morphine, comments on 
(de Bodo), 825 ((jor.) 

Antihistaminic drug, effect of, on blood pres- 
sure and urine in pregnant women 
(Hoffman), 385 

Apparatus, an aid to removal of Gellhorn pes- 
sary (Deeds), 599 

self -retaining trigger cannula and traction 
tenaculum for modern tubal insuflla- 
tion and uterosalpingography (Kahn), 
810 

stirrup attachment for operating tables, sug- 
gestion for improvement of (Waddell). 
818 

tubal insufflator, new, with automatic vol- 
ume and pressure control (CSlassman 
and Beck), 815 

Artificial insemination in woman (Chas- 
trusse), 200 (Abst.) 


Bacterial flora of infected vagina and cervix, 
effect of sulfonamide cream on (Blin- 
ick et ah), 176 

Bilateral ovarian wedge resection in 47 cases 
of sterility, results of (Stein et ah), 
267 

Birth, effect of, on mentality (Battle), 110 
injury, cerebral diplegia following (Nor- 
man), 1225 (Abst.) 

Bladder and urethra, female, before and after 
correction for stress Incontinence 
(Marchetti), 1145 

Blood pressure and urine in pregnant women, 
effect of treatment with .an antihis- 
taminic drug on (Hoffman), 385 
studies in normal pregnancy (Hamilton 
and Higgins), 345 

transfusion (DeGowin et ah), 614 (B. rev.) 

Books, review of new, GOO 

Breast, postpartum, effect of .synthetic estrn- 
genic substances on (Dunlap and 
Diddle), 1228 (Abst.) 

radical mastectomy of. for cancer, preg- 
nancy subsequent to (.Steffen and 
Grace), ISO 

Breech pre.sentation, attitude of fetus in (Wil- 
cox), 478 


1 Cancer, cytologic test in earlv diagno.*;is of. 
, , ev.aluation of (Skapierj, .366 
detection ex.amination of cervix, what con- 
stitutes .an adequate (Novak), .851 
nialignancies. 190 (Ab.sts.) 
of cervix uteri, preinvasivc. Bpecific malig- 
nant celhs exfoliated from (Nieburg.-< 
and Fund), 532 

September, pp. 419-624 ; October, pp. 625-832; 
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congenital alveolar dysplasia of lungs (Mac- 
Mahon), 1033 (Abst.) 
anomalies, maternal measles, mumps, and 
cliickenpox as cause of (Eox et al.). 
1032 (Abst.) 

erythroblastosis fetalis in, maternal isoim- 
munization without evidence of clinical 
(Donahue and Fremes), 1119 (Abst.) 
fetal death or defect from maternal infec- 
tions, 1032 (Ab.st.) 

hemol'vtic disease of, exchange transfusion 

in (Molkison and Cutbush), 1185 ; 

‘ (Abst.) 

heterospeclflc blood group pregnancy in : 
(Grundorfer) , 571 | 

Negro infants, sickle cells in, significance of 
the paucity of (Watson), 198 (Ab.st.) 
problems of survival (Ellis), 1033 (Abst.) 
suckling in premature infants, practical 
method to encourage (Rouques), 1053 
(Abst.) I 

Nisentil, obstetric use of, and effect on fetal i 
respiration (Hapke and Barnes), 799 i 


O 

Obstetric analgesia and anesthesia (Snyder), 
(JO 5 (B. rev.) 

labor, treatise on (Torpin), GOl (B. rev.) 
pelvis, basic analysis ot, by roentgen study 
(Snow), 752 

problem, prematurity, physiological approacli 
to (Reynolds), Go 

radiodiagnosis (Pizon), G08 (B. rev.) 
shock, fatal, from pulmonary emboli of 
amniotic fluid (Steiner et al.), 802 
use of Nisentil and its effect on fetal re.s- 
plration (Hapke and Barnes), 799 

Obstetrical analgesia, newer drugs used for, 
comparative studies of, report on 
(Smith and Nagyfy), 695 
patient, penicillin therapy in (Guilbeau et 
al.), 101 

Obstetrics, GOl (B. revs.) 
ablatio placentae, report on 80 cases of 
(Baens and Tancinco-Yambao) , 824 
(Abst.) 

abortion, progesterone in threatened, ob- 
servations on use of (Guterman and 
Tulsky), 495 

acute leukemia and pregnancy (Bazan et 
al.), 1034 (Abst.) 

ambulation, early, in (de Soldenhoff), 1224 
(Abst.) 

analgesia in, continuous caudal (Kelley), 
1079 

and gynecology^ “cru.sh” syndrome in (Pax- 
son and Golub), 544 

department of, organization and relation- 
.ships (Mengert), 207 

in Spain, histoo' of (Usandizaga), G08 

>■ (B, rev.) 

1948 j'ear book of (Greenhill), G07 (B. 
rev. ) 

• anesthesia, local, as agent for relief of pain 
, in vaginal delivery, critical analysis of 

\ (Taylor and Jack), 275 

blood pressure and urine in pregnant women, 

\ effect of treatment with an antihis- 
S taminic drug on (Hoffman). 385 
breech presentation, attitude of fetus in 
(Wilcox). 478 

ce.sarean section, extraperitoneal, experi- 
ence with, at University of Iowa Hos- 
pitals (Keettel and Randall), 510 
fetal mortality^ and morbidity^ in (Pedvis 
et .al.), 1220 (Ab.st) 

f operation, trends in use of (D’Esopo), 
1120 , , „ 
ten-year study of, in Rochester and 
Monroe County'. 1937-1946 (Quigley'), 

' 11 . , . 
decidual reaction of cervix during pregnancy', 
• obsery'ations on (Bausch et al.), 777 
''Hvery', vaginal, spinal analgesia for, pre- 
vention of headache after, by use of 
I- hy'dration and a 24 gauge needle 
(Greene et al.), 709 
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eclampsia, etiology' of ; water balance 
(Dieckmatin et al.), 1014 
follow-up study of 243 c,a.«e.H for an aver- 
age of 12 year.s (Bryans and 
Augiist.a), 1054 

severe, continuous spinal anesthesia in 
tre.atment of (JIcElrath), 1084 
elderly' primipara, studies on (Vara), 1092 
(Abst.) 

fetal and neonatal deaths (Potter and 
Adair), G09 (B. rev.) 
respir.ation, effect of Nisentil on (Hapke 
and Barnes), 799 

floating fetal head in jirlmipara at term 
(Auer and Simmons), 291 
free-feeding jiregnant yvomen (King), 299 
hetero.speclflc blood group i)regnancy' in 
hemolytic disease of newborn (Grun- 
dorfer), 574 

labor, prolonged (Bradford et al.), 1093 
lig.ation of umbilical cord, late (Rucker), 
1117 


multiple pregnancies at Chicago Lying-in 
Hospital 1941-1917 (Potter .and Ful- 
ler), 139 

nausea and vomiting of pregnancy, pyri- 
doxine and suprarenal cortex com- 
bined in tre.atment of (Dorsey'), 1073 
occiput posterior positions, fet.al back in 
atypical, role of (.Smith), 583 
oper.acive, prophylactic local cliemotherapy 
in (Perez .and Blanchard), 822 (Abst.) 
pain in childbirth, control of (Lull and 
Hingson), COG (B. rey'.) 
penicillin administration to parturient yvomen, 
evaluation of prophylactic (Keettel et 
al.), 335 

physiology, pathology', operations (Martins 
et al.), 003 (B. rev.) 
placenta accreta complic.ated by' hemoperi- 
toneum (Pettit and Mitchell), 1201 
in pregnancy' treated by stilbeslrol, study 
of (Sommers et al.), 1010 
monamine oxidase in human, identification 
and assay of (Luschinsky' and Singher), 
1033 (Abst.) 

previa, delivery' of patients yvitli, fetal 
mortality associated yvith method of 
(Dill et al.), 738 

expectant treatment of (Gordon and 
Rosenthal), 1225 

pregnancy' and adnexal cy'sts (Haas), 283 
and tuberculosis (Schaefer), 503 
associated with hypertension and intra- 
cranial hemorrhage (Goodfriend et 
.ah'), 770 

complicated by' presacral neurofibroma 
(De Voe et al.). 1200 (Abst.) 
influence of diethy'lstilbestrol on progress 
and outcome of, as based on campari- 
son of treated yvith untreated primi- 
gravidas (Smith and Smith), 994 
normal and toxemic, effect of y'eratrum 
viride on urine volume, blood pressure 
and pulse rate in (A.ssali et al.), 90 , 
prolongation of, effect of dlethykstilbestrol 
in (Karnaky), 59G 

yvith sickle cell anemia (Fouchd and 
Syvitzer), 468 

premature infants, manual for physicians 
(Dunham), GOO (B. rev.) 
rupture of membranes (Atkins), 5G5 
puerperal inversion of uterus of nutritional 
origin ; experimental study of albino 
rat (Gillman et al.), 822 (Abst.) 
pulmonary mucormy'cosis complicating pi 
nancy (Lloyd et al.), 548 
Rh factor .in, value and interpretation of in 
Cuba (Pascual), 1072 (Abst.) 
sensitization. preventive and curative 
treatments for, studies on (Unger), 
1186 y 

rupture of uterus, diagnosi.sf and manage- 
ment of (Gordon and -Rosenthal). 117 
serum protein, erythrocyte -count, leucocy'te 
count, hemoglobin and hematocrit in 
normal pregnancy, correlated study' of 
(Hamilton and Higgins), 345 
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Heterospecific blood group pregnaroy in liemo- , 
lytic disease o£ newborn (Grundorfer), 

' 574 ■ 

Hexestrol and pregneninolone, oral, “vyitli- 
drawal bleeding following- (Harding), 
806 

Histogenesis of uterine myomas (Schwarz and 
Wissner), 1133 

Hormonal assays in hydatidiform mole (Git- 
man et al.), 171 

Hormones, physiology, chemistry and appli- 
cations (Pincus and Thimann), 611 
(B. rev.) 

Hyaluronidase in treatment of human steril- 
ity (Criep and Tafel), 188 
Hydatidiform mole followed by postpartum 
eclampsia and chorionepithelioma, with 
recovery (Mueller and Lapp), 133 
hormonal assays in (Gitman et ah), 171 

Hyperemesis gravidarum, colpocytology in 
(Ledesma), 1034 (Abst.) 

Hyperemia method for determining ovulation 
time in women, validity of (Levin et 
ah), 795 

Hypermenorrhea, hemorrhagic blood dyscra- 
sias and, relationship between 
(Barnes), 570 

Hypertension and intracranial hemorrhage, 
pregnancy associated with (Good- 
friend et, ah), 770 

Hyperthyroidism complicating pregnancy, thi- 
ouracil in treatment of ; its effect on 
human fetal tliyroid (Whitelaw), 199 
(Abst.) 

Hypophyseal-diencephalic system, studies on 
function of, and of ovaries by means 
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Case 1. — Aged 39 years, white, gravida v, para iv. Curettage was performed 10 montlis 
previously, with a diagnosis of chronic endometritis. The cervix had a deep scar which ex- 
tended into the left vaginal fornix. Contractions were irregular for 4 days after rupture of the 
membranes, and then became regular and strong. After ten hours the baby and placenta were 
delivered in bed; shock followed. The uterus and vagina were packed for moderate liemor- 
rliagc. Death in shock one-half liour later. 

Case 2. — Aged 31 years, white, gravida viii, para vii. Admitted to the hospital at 7 
months for vaginal bleeding. Labor began one week later, and after 2 hours, a 4 pound, 8 
ounce live fetus was precipitated in bed. Postpartum hemorriiage of about 750 c.c. occurred. 
Examination disclosed no tear. Treated by uterine packing, transfusion, and repacking. 
Death three hours after delivery. Autopsy showed a laceration on the left, just above the 
cervix; it was but 3 cm. long and 0.75 cm. deep, yet a large vessel had been torn. The 
serosa showed an extensive hemorrhagic area, but tlie tear was incomplete. 

Case 3. — Aged 28 years, white, gi-avida viii, para vii. After eleven liours of labor she 
complained of pain in the right side of the abdomen and flank. Contractions ceased and slie 
became cold and clammy. Fetal parts could be clearly outlined and the abdomen was very 
tender. No external bleeding. X-ray showed breech presentation though a definite vertex 
presentation had been noted on admission; no definite outline could be seen about the fetus. 
Hysterectomy was performed 4 hours after rupture was suspected. The abdomen was full 
of blood and contained the placenta. The fetus was lying in a rupture in the left lower 
uterine segment. Death nine hours after operation. 

Case 4. — Aged 40 j'ears, white, gravida xv, para xiv. Pendulous abdomen. Slight 
vaginal bleeding after 14 hours of labor, followed by shock, cessation of pains, and loss 
of fetal heart tones. Though a vertex presentation on admission, vaginal examination 
now showed a foot presenting and placental tissue in the vagina. A diagnosis of placenta 
ablatio was made. Autopsy showed a rupture of the uterus. 

Case 5. — Aged 32 years, Negro, gravida ix, para viii. Admitted in labor with mem- 
branes ruptured for three days. Contractions occurred every seveii minutes, but after three 
hours the cervix remained undilated. Eight minutes later precipitate delivery was followed 
by profuse bleeding and shock. Examination disclosed a tear of the cervix extending into 
the left broad ligament and peritoneal cavity. Hysterectomy six hours after delivery. Death 
two hours later. 


Case G. — Aged 43 years, Negro, gravida ix, para viii. After two hours of labor, the 
patient had a very strong uterine contraction that caused the uterus to stand out. This w.'is 
followed by cessation of labor, slight vaginal bleeding, loss of the fetal heart tones, and shock. 
The fetus was palpated directly beneath the abdominal wall. Patient died two hours later. 
Autopsy showed about 3,500 c.c. of blood in the peritoneal cavity with the fetus and placenta 
free. There was a rent in the right lower segment. 


Case 7. — Aged 41 years, white, gravida vii, para vi. Pre-cclamptic toxemia. Admitted 
to the hospital after fiftj'-eight hours of ruptured membranes and ten hours of labor. Fetal 
parts could be palpated with unusual ease and the fetal he.art sounds were not heard. There 
was tenderness in lioth flanks. At operation, the fetus and placenta were free in the peritoneal 
cavity and there was an irregular tear anteriorly in the lower uterine segment. Hysterectomy 
was performed and 2,000 c.c. of blood were tr.ansfused during the next twenty-four hotir.s. 
Death three days later with anuria. 


Case S. — Aged 39 years, white, gravida vii, para vi. One eclamptic convulsion wa.s 
followed by regular uterine contractions; nine hours later, labor ceased and shock followed. 
Forceps delivery failed. Examination revealed a rent in the posterior wall of the utcru.s. A 
second convulsion was followed by death. Aiitop.sy showed a rent in the posterior wall of the 
lower segment of the uterus through which the fetal head and an arm protruded. 
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Posterior pituitary extract should not be administered to the grand 
multipara, or to any multipara if a dense eervical scar is thought to be present. 
Nor should it even be given in premature labor or if there is mechanical 
hindrance to delivery, like hydrocephalus or transverse presentation. When- 
ever administered, the dose should not exceed one-half minim, and one of us 
employs one-eighth minim, diluting the extract one minim to one c.c. of normal 
saline solution. The time interval between doses should not be less than thirty 
minutes. 

Ohstructive Dystocia — Hydrocephalus. — In three cases hydx’ocephalus was 
not recognized, causing obstructive dystocia followed by spontaneous rupture 
of the uterus and death. 

Case 13. — ^Aged 27 years, -white, para ii. The cervix was fully dilated after ten hours 
of labor and there was little progress thereafter. One hour later, the pulse became rapid 
and feeble, and the blood pressure could not be obtained. Rupture of the uterus was not 
suspected. On vaginal examination a brow presentation was diagnosed. A stillborn 
Ip^drocephalic fetus was delivered by forceps with difficulty. Death one hour later. 

Case 14. — ^Aged 31 years, white, para iii. Tliis patient had twelve hours of labor be- 
fore the uterus ruptured. At laparotomj', a hydrocephalic fetus with spina bifida was found 
free in the peritoneal cavity. There was a rent in the lower segment and into tlie broad 
ligament. Subtotal hysterectomy was performed. Death four hours after operation was due 
to hemorrhage and shock. 

Case 15. — Aged 3G years^ white, para v. Membranes ruptured one week prior to admis- 
sion to the hospital. The fetus appeared large and there was no engagement of the vertex. 
Shock followed nine hours of active labor. At laparotomy, the body of the fetus was found 
free in the abdomen with a hydrocephalic head in the uterus. Hysterectomy was performed, 
and a transfusion given. Death from peritonitis on the fifth day. 

Rupture of a Uterine Scar. — In four cases death was due to rupture of a 
scar in the upper uterine segment; in the seventh month of pregnancy in two 
cases, and in two cases at term. In three eases, cesarean section had been per- 
formed previously, and in one case myomectom3^ In two cases in which the 
area of rupture was closed by suture, death was due to pulmonary complication, 
the result of general anesthesia in one case. In two cases, hemorrhage and 
shock caused death. Diagnosis was confirmed by autopsj^ or operation in three 
cases. 

Other Causes. — In eight cases, rupture of the uterus was due to varied or 
unlcnoAvn causes. Two patients had cervical scarring, two had numerous 
abortions and were elderly^, and one had a markedly pendulous abdomen. A 
classic picture of spontaneous rupture including vaginal bleeding, disappear- 
ance of the fetal heart sounds, shock, a globular mass to the side of the fetus 
and fetal parts easily palpable beneath the abdominal waU was present in five 
patients. Diagnosis Avas confirmed in scAmi cases either at operation or autopsy. 
In five cases hysterectomy Avas performed. Death Avas dire to hemorrhage and 
shock AAuthin tAventy-four hours in fiA’-e cases, peritonitis (one case) and pneu- 
monia (tAA’O cases). A brief case report shoAAung the role of cervical scarring 
follOAA’S : 

Case 1C. — Aged 37 years, white, gravida iii, para ii. Her past liistory included a diffi- 
cult forceps delivery with cervical l.aceration. She was admitted to the hospital near term 
for a .slight painless and apparently causelc.ss Iieraorriiage. A^aginal examination showed no 
placenta and the membranes were ruptured artificially. After sixteen hours of labor, phe 
went into shock. The fetal heart tones disappeared, a globular mass was palpated in the 
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Spontaneous rupUii'e of the uterus in the "grand inultipara" is generally 
attributed to u'calconiiig of tlic iiterus as a result of myometrial jjathology. AVe 
believe cervical scarring to be an important and unappreciated factor. In Case 
5, a cervix which was unchanged after three hours of la] 3 or suddenly yielded and 
permitted a precipitate delivery eight juinutes later. The tear in' tlie cervix 
was continuous with rupture of the lower uterine segment. Case 1 also had an 
extensive scar of the cervix. There arc five other eases in this series which 
showed cervical scarring; in two, rupture was spontaneous, and, in 3, traumatic. 

PHmiary Exiracl . — Four patients received posterior pituitary extract 
during the first stage of labor. It had also been administered to an oecasional 
patient elsewhere in this series but in these four eases it appeared to be respon- 
sible for rupture of the uterus. Two of these patients liad operative procedures 
prior to recognition of the ru])ture; in one case, clinical evidence of rupture was 
noted before interference. 

Case t). — Aged 30 year.'?, wliitc, gravida vi, para iii, admitted at term \dth ruptured 
menibrawcs. jMild irregular pains oeeurred for twenty-two hours. Tlie fetal heart rate was 
normal, the cervix 3 cm. dilated and the vertex was at station minus 3. After six doses of 
1 minim each of posterior pituitary extract at about 20-minute intervals, the patient became 
orthopucie and cyanotic. A diagnosis of rupture of tiie uterus was made and operation was 
performed one hour later. At operation, a rent was found in the posterior lower segment of 
the uterus extending into the right broad ligament with free and clotted blood in the right 
retroperitoneal space beliiud the ceeum. JTystercetomy was performed and 3,000 c.c. of blood 
were given by irnvsf u.sion. f)eath in slioch two hours after operation. 

Case 10. — Aged 40 yo.'irs, white, gravida iv, para iii, admitted to the liospital at term. 
A breech presentation was diagnosed. After twenty hours of labor the cervix was fully 
dilated, and contractions became weak and irregular. Two 5-minim doses of posterior pituitary 
extract within one-Iialf hour increased tiie intensity of tlic contractions; 11 minim.s were given 
fifteen minutes after the second dose. Shock folIowe<I immediately. Vaginal examination 
showed u Iransvcnso presentation, ajid rupture of the uterus was diagnosed. At operation, tiie 
abdomen contained a large amount of blood and tiie placenta. A rent in the posterior 
surface of the uterus extended from the cervix to the fundus with a large hematoma beneath 
the bladder. The fetu.s was free in the peritoneal cavity with the hydrocephalic head and an 
arm still contained in the uterms. Hy.stcrectomy was performed rapidly. Death from 
peritonitis on the fourth postoperative day. 

Case 31. — Aged 30 years, gravida iv, para iii, admitted to the hospital at term ivith 
weak and irregular pains. The umbilical cord and an arm prolapsed. They were reposited 
and the vertex pushed over the pelvic inlet. Following two 1-minim doses of posterior 
pituitary extract, contractions became strong anil were followed by spurts of vaginal bleeding. 
Tiie patient became pale and the pulse rapid. When a second examination revealed recurrence 
of transverse presentation, internal version was performed. Slie was treated for shock and 
improved. No contractions occurred despite twelve more doses of pituitary extract. Slie 
died of peritonitis on the fourth day, undelivered. Autopsy s]io\ved the abdomen to contain 
3,000 C.C. of blood and the fetus. There was a rent in the lower segment through whicii tlie 
placenta protruded. 

Case 12. — Aged 33 years, wliile, gravida iv, para iii, admitted to the liospital in active 
labor. About 16 hours later “5 units” of posterior pituitary extract were given and an un- 
successful attempt at forceps delivery was followed by sliock. At operation eiglit hours later, 
a large amount of blood and the fetus were found in the abdominal cavity. There was a 
tear 6 inches long in the right lower segment. Hysterectomy was performed with transfusion 
of 3,000 C.C. of blood. Death was due to hemorrhage and shock. 
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Ovarian tumor: 

Case 18. — ^Aged 28 years, wliite, gravida ii, para i. After fifty-eight liours of labor 
and although the cervix vas not fully dilated, a difiScult internal version and extraction were 
performed. Hemorrhage and shock followed. Examination showed a tear in the lower uterine 
segment anteriorly, extending from one broad ligament to the other. A mass which proved 
to be a dermoid cyst of the ovary was felt. After uterine paclring and transfusion, hysterec- 
tomy and oophorectomy were performed. Death on the following day of hemorrhage and 
shock. 

Forceps . — ^Nine patients had forceps application followed by attempts at, 
or actual, forceps delivery whieli resulted in rupture of the uterus. In tlie 
etiological factors noted were two cases of cervical scarring, one case of placenta 
pretda, and three persistent occipital posterior positions. Two patients died 
luadelivered because of failed forceps. Three had forceps rotation, one by tlie 
Scanzoni maneuver. In the placenta previa case, a cervix dilated only 3 cm. 
was incised laterally before forceps exti'aetion. Severe shock with hut moderate 
vaginal bleeding was noted in nearly every case. Tlie diagnosis was proved 
in six cases. Two patients were treated by packing and one b}’’ hysterectomy. 
Eight patients died of hemorrhage and shock within nine hours, and seven ivitli- 
in three liours. One patient died of peritonitis eight days after delivery. 

Craniotomy . — Three patients died following craniotomy. In two cases, 
forceps extraction had failed. Diagnosis was confirmed at autopsy in two 
patients who died of hemorrhage and shock within one hour after delivery. 

Fundal Pressure . — In three eases, rupture of the uterus was the result of 
strong fundal pressure. In two there was impaction of the shoulders of fetuses 
weighing IIV^ and 14 pounds. All ruptures were proved. Death was due to 
anesthesia for hysterectomy (one ease), hemorrhage and shock (one ease), and 
peritonitis (one ease) . A case report folloivs : 

Case 19. — Aged 41 year.'^, gravida iii, para ii. Delivery was attempted at Iiome by strong 
fundal pressure after full dilatation of the cervix. Slight vaginal bleeding, rapidity of the 
pulse, and sudden cessation of pains followed. On admission to the hospital, there was con- 
siderable distention of tlie abdomen with a large globular mass on the right and another mass 
in the left lower quadrant of tlie abdomen. The caput was showing, fetal heart tones were 
absent, and the patient was vomiting. A diagnosis of rupture of the uterus was made. 
.At operation the abdomen was full of blood duo to rupture of the left lower segment of the 
uterus with tearing away of the broad ligament. AVhile the fetus was delivered from belov, 
hysterectomy was performed. Vomiting and aspiration during general anesthesia caused 
death. 

Pinard Maneuver and Bagging . — 

One patient had a Pinard maneuver for a breech presentation complicated by placenta 
previa. A 9 pound, stillborn infant was partially extracted. Hysterectomy was performed for 
rupture of the uterus, with death from hemorrhage and shock on the operating table. The 
second patient had many complications including toxemia of pregnancy, jaundice, premature 
.‘•■eparafion of the placenta, and intrapartum infection. Treatment consisted of bagging/ 
administration of posterior pituitary extract, and forceps delivery. Incomplete rupture of 
the riterus caused hemorrhage and shock. Death on the day of delivery. 

Diagnosis 

AVlicn tlie uterus mixtures during labor, its recognilion should be ea.sy, 
yet diagnosis is often missed or unduly delayed, partly because rupture oc- 
curs but rarely in the experience of any individual, and perhaps because the 
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right side of tlie abdomen, and llie fetal parts were easily palpable on the left. At opera- 
tion, the fetus, placenta, and about 500 c.c. of blood were found free in the peritoneal 
cavity. The rupture in the lower segment invoUmd the entire cervix, extending to the 
middle of the corpus. Death occurred during hysterectomy. 


Traumatic Rupture 

Version . — This procedure is the most common cause for rupture of the 
uterus, accounting for twentj’- deaths in this series. The secondaiy etiological 
factors in this group were transverse presentation, placenta previa, failed 
forceps, and ovarian tumor. Cases will he discussed under these subdivisions. 

Transverse preseniaUon: In eight cases transverse presentation was treated 
by internal version; extraction was prompt in every case but one. AU were 
multiparas; live had ruptured membranes for more than thirtj^ hours, and 
three of these u'ere in labor for thirty-six hoiirs or more. In many cases, al- 
though the cervix Avas not fully dilated at the time of version, extraction was 
performed. It is noteworthj’’ that, although some reports described the ease 
mth which internal version and extraction had been done, rupture of the uterus 
nevertheless resulted. The clinical picture of vaginal bleeding and shock out of 
proportion to the blood loss Avas constant, yet hysterectomy AA^as performed in 
but two cases. Diagnosis Avas confirmed at operation or examination after death 
in five patients. One patient died of peritonitis on the third day, wliile the 
others died of hemorrhage and shock Avithin tAA'^entj’-four hours after rupture, 
four Avithin three hours, indicating the speed Avith Avhich uterine rupture can 
cause death. An illustration of this type of case folloAA^s : 

Case 17. — Aged 32 years, white, gravida ii, para i, admitted near term and in labor. 
The presentation and position of the fetus were not definitely determined. After forty 
hours of labor with membranes ruptured for thirty-one hours a fetal arm was noted pro- 
truding through the vulva. Under ether anesthesia, internal version and extraction of a 
6 pound, macerated fetus were performed. Shock, with but slight vaginal bleeding, 
followed this procedure. It was felt inadvisable to operate because of her poor general 
condition, and .small amounts of blood were transfused. Death occurred twenty-four hours 
after delivery. Autopsy showed intraperitoneal hemorrhage and a ragged tear in the left 
lower uterine segment. 

Placenia previa: In six cases, placenta preAua had been treated by internal 
version and extraction. In no case Avas tliere evidence that the cervix Avas fully 
dilated before extraction, and, in fact, in one case the type of version was 
Braxton Hiclm. All patients died of hemorrhage and shock, five AAdthin a few 
hours of delivery. It is well accepted that when Braxton Hicks or internal 
version is performed for placenta previa, it is hazardous to attempt extraction 
because of the friability of the lower uterine segment. As a matter of fact, 
since studying 50 deaths from placenta previa in Brooklyn,^ Ave are convinced 
that in treatment of placenta prcAua, Braxton Hicks and other forms of version 
should be abandoned. 

Failed forceps: In five cases, rupture of the uterus Avas due to internal 
version and extraction performed after attempts at forceps delivery had failed. 
In four eases, 34 to 52 hours of labor preceded the delivery. A retraction ring 
was present, and the cerAux incompletely dilated in three eases. Forceps 
application Avas high in four cases. Diagnosis was proved in four cases, one 
by examination and three at autopsy. In tAvo of the latter, exploration of the 
uterus before death had failed to reveal the rupture. Death Avas due to peri- 
tonitis in three eases and to shock in tAvo cases. 
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tion may consist only of rapid excision of tlie uterus between broad liga- 
ment clamps and abdominal closure with through and through interrupted 
sutures ; the clamps may be removed on the third day. 

In the event of rupture of the uterus with the presenting part low in the 
birth canal, extraction of the fetus is definitely contraindicated. Though 
vaginal delivery may in rare cases save the fetus, it enlarges the tear, increases 
hemori'hage, wastes valuable time, and markedly lessens the patient’s chance 
for recover}''. 

If rupture of the lower uterine segment is minimal and known to be 
incomplete and hemorrhage into the broad ligament and parametrium is not 
great, rupture may be repaired from below. If there is any doubt about com- 
plete control of hemorrhage, the abdomen should be opened at once. Tamponade 
may at times be satisfactory, but it is not advised. 

In almost every case, transfusion spells the difference between life and 
death. As a rule, less then 1,000 c.e. is futile, and it may be that 3,000 c.e. or 
more of blood will be required. If, as is advised, 1,000 e.c. of compatible blood 
are available on every deliver}^ floor, this will tide the patient over luitil more 
is obtained. It may be wise to make use of more than one venous portal for 
transfusion. Femoral veins are practical avenues for transfusion of blood and 
much better than time-consuming and often futile eutdovm upon collapsed veins 
elsewhere. 

Summary 

1. The clinical data of sixty-four deaths from rupture of the uterus are 
presented; twenty-seven were spontaneous and tliirty -seven wei’e tlie result 
of trauma. 

2. In all iDUt three eases, rupture took place in the lower segment of the 
nterns. The role of cervical scarring in the etiology of rupture is emphasized. 

3. Internal version is the most frequent cause and should be recognized as 
an extremely hazardous procedure under certain imfavorable conditions. 

4. That strong fundal pressiu’e can rupture a uterus is shown by three eases 
in this series. 

5. Pour deaths occurred from the use of pituitary extract during the first 
stage of labor. Dc.spite this, the judicious use of minute doses in carefully 
.selected cases of uterine inertia is admsed. 

6. The diagnosis of rupture of the uterus is often not made .sufficiently 
early for survival of the patient. Routine exploration of the utems after 
traumatic A'aginal procedures is indicated, e.specially if shock is pre.sent. 

7. The essence of adequate treatment for complete rupture of the uterus 
is prompt ma.ssive blood transfusion and liystci'cetomy. Shock is no contra- 
indication to operation. 
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obstetrician fears that lie may open the abdomen in error. Procrastination 
is in fact the most important cause of death. Except in the case of the grand 
multipara, threat or imminence of rupture should be recognized. 

In persistent brow, face, and scapular presentations, spontaneous delivery 
can occur only under unusual circumstances. When there is an obstacle to 
delivery, whether it be a pelvic tumor or hydrocephalus, when the cervix is 
fully dilated and tlie vertex remains unengaged in spite of increasing fre- 
quency and intensity of uterine contractions, and Avhen the lower segment is 
thinly stretched up to a pathological retraction ring, rupture of the uterus 
threatens. The appearance and behavior of the patient will point to the 
gravity of the situation. 

At that time, sudden and complete relief of the pain of labor with cessa- 
tion of uterine contractions is evidence of uterine rupture. Vaginal bleeding 
is significant, though not often sufficiently great to account for deepening 
. anemia and .shock. Vaginal examination and abdominal palpation maj’- show 
recession of the presenting part or actual change of pole, and the fetus itself 
maj^ be easily’- felt outside a hard cojitraeted uterus. HoAvever, the fetus may 
not escape from the uterus or may be fixed deep in the birth canal, and, in 
fact, may be delivered alWe. Petal heart tones may not be lost at once and 
symptoms of intraperitoneal hemorrhage may be delayed for several hours. 

When rupture of the uterus is the result of trauma incident to internal 
version, Avith or Avitliout breech extraction, forceps delivery or craniotomy, 
diagnosis is most often missed. Not because diagnosis is difficult to make, 
but- it is assumed that hemori-hage and shock are due to trauma and anesthesia, 
and not to ru])ture. 

When hemorrhage and shock folloAv a major vaginal operative procedure, 
the uterus should be explored. Exploration is indicated after internal Aversion 
and after any delivery in Avhich shock appears to be an inconsistent sequel. 
The danger incident to examination of the uterine caAuty is far less than the 
risk of delay or failure of diagnosis. If rupture of the lateral uterine Avail is 
not found,' the anterior and posterior Avails should be examined Avith special 
care. 

Management 

Impending rupture of the uterus deiAiands immediate treatment. Tetanic 
contractions of the uterus may be fairly controlled by administration of ether 
or chloroform during preparation for delivery. If vaginal delivery is prac- 
ticable, any operative procedure must be performed A\dth utmost gentleness 
and care. Internal version is absolutely contraindicated. No attempt should 
be made to dislodge the presenting part or to thrust the fetus iipAvards as 
these procedures Avill probably result in rupture of the excessively thinned-out 
loAver segment. , If forceps are applied to the Amrtex, the blades must be intro- 
duced carefully, and if slight trial traction fails to bring about advance no 
further test maj'' be made. At times, perforation of the head is preferable. 
If cesarean section is elected, hysterectomy may be necessary. 

As a rule, complete rupture of the uterus Avill result in death iniless ade- 
quate treatmeiAt be instituted Avithin a feAv hours. The cardinal principles of 
good treatment are massNe transfusion and immediate operation. When 
rupture has occurred through a preAUOUS cesarean section sca-r, excision of the 
old scar and resuture, if feasible, is ijreferi’ed. If the uterine laceration is 
irregular and raggid, then supraArnginal hysterectomy Avill be necessary 
The operation should be performed Avith speed and gentleness Avith little 
attention to refinements of technique. In apparently hopeless cases, opera- 
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Table I shows that 27 cases of chorionepithelioma developed in women wlio 
had from one to not more than five pregnancies, three of which resulted in full- 
term babies, whereas 43 out of 70 eases of chorionepithelioma developed in 
women who were gravida vi, para iv to gravida xix, para xiv. The same table 
also shows that ten cases, or in 14.28 per cent of all the pregnancies of the women 
affected, did not reach beyond three months. The table further shows that only 
three out of 70 women had neither abortion nor hydati diform mole. 

One question to which Ave Avanted to find the ansAver Avas Avhether there Avas 
correlation in the age incidence of parturition, abortion, hydatidiform m.ole, 
and chorionepithelioma; hence the formation of Table II Avhich shoAvs that the 
greatest age incidence of parturition, 59.35 per cent, is in the third decade, 
l)etAveen the ages of 20 and 29 years. The same is true AAuth lij'^datidifom mole, 
though the percentage is loAA^er, 44.52 per cent. But the greatest age incidence 
of abortion, 54.71 per cent, is in the fourth decade, 30 to 39 years. The same is 
true AAuth chorionepithelioma, though the percentage is loAver, 39.06 per cent. 
In the fifth decade, 40 to 46 years, the percentage incidence of parturition AA'as 
only 3.72; abortion, higher than parturition, 11.32 per cent; hydatidiform mole, 
higher than abortion, 13.86 per cent; and chorionepithelioma, higher than mole, 
18.74 per cent. From 50 to 52 jmars, there AA'ere no cases of parturition nor of 
• abortion but there Avei’e one case (0.72 per cent) of hydatidiform mole and tAA'O 
cases (3.12 per cent) of chorionepithelioma. 


Table II. -Relative Incidence or Pautorition, Abortion, Hydatidiform Mole, and 
Chorionepithelioma According to Age 



APRIL 5, 1945 TO APRIL 5, 1940 

JAN. 1, 1940 TO 
DEC. 31, 1943 

DEC. 16, 1941 TO 
DEC. 31, 1940 



1 

! 

1 

! IIYVATWIFORM 

CHORIONEPITJIE- 


1 PARTURITION | 

ABORTION 1 

MOLE 

LIOJtA 

age 

NO. OF 

PER- 

NO. OP 

PER- 

NO. OF 

PER- 

xN'O. OP 

PER- 

(YEARS) 

CASES 

CENTAGE 

CASES 

CENTAGE 

CASES 

CENTAGE 

CASES 

CENTAGE 

15 to 19 

34 

0.00 

7 

0.00 

23 

10.71 

0 

9.37 

20 to 29 

333 

59.35 

29 

27.35 

01 

44.52 

19 

29.69 

30 to 39 

173 

30.83 

58 

54.71 

33 

24.08 

25 

39.06 

40 to 40 

21 

3.72 

12 

11.32 

19 

13.80 

12 

18.74 

50 to 52 

0 

0 



1 

0.72 

2 

3.12 

Unlcnown 







0 


age 










Table II, then, sIioaa's that the optimum age for pregnancies to reach full- 
term is betAA'cen 20 and 29 years. IIoAA'CA'er, hydatidifonn mole has also its 
greatest incidence during this age period. TJie fourth decade (30 to 39 ycai’s) 
has the ])eak incidence of both abortion and chorionepithelioma, exceeding that 
of ])arturition. And after the age of 40, the percentage incidence of abortion, 
mole, and chorionepithelioma far exceeds that of parturition. It is interesting 
to note also that before the age of 20 years the percentage incidence of abortion, 
mole and chorionepithelioma slightly exceeds that of parturition. 

All concede that over 50 per cent of chorionepitheliomas dcA'elop from 
hydatidiform mole. 

Table III demonstrates that the type of pregnancy giving rise to chorion- 
epithelioma in t.AA'0 different .sei’ies .studied, namely, 70 cases from Dec. 36, 3941, 
to Dec. 31, 1946, and an earlier study of 72 ca.se.s^ up to Dee. 15, 3941, give about 
the same percentage. Hydatidiform mole Avas the antecedent of chorionepi- 
ihclioma in 62.85 per cent and 62,5 per cent, respectively; abortion in 24,28 per 
cent and 23.63 per cent, rcspectiA'ely; labor in 30 ])er cent and 13 per cent, re- 
spectively. 




















STATISTICAL STUDY OF CHORIONEPITHELIOMA IN THE 
PHILIPPINE GENERAL HOSPITAL 


H. Acosi'a-Sison, M.D., F.P.C.S., Makila, P. I. 

(From the Ohsietrical Dcparimcnt, University of the Philippines) 

T his is a continuation ot' tiie studies on cliorionepitJielioma begun since 
Acosta-Sison et al.’ published llie first 6 cases that recovered. Interest in the 
subject started only in 1936, and np to Dee. 15, 1941, we have gathered for study 
72 cases.' Prom Dee. 16, 1941, to Dec. 31, 1946, we have admitted to the Philip- 
pine General Hospital 70 eases, making a total of 142 cases. Only one ease was 
seen in tlie last two weeks of 1941 , .so that 69 eases were admitted in five jeavs 
(1942-1946), giving an average of over thirteen eases per year. We admit that 
this incidence is veiy high when compared to tliat of London Hospital as presen- 
ted by Brew,^ who found only 24 cases in 52 years (1885 to 1937) an average of 
one case every two yeai-s. We have no exjfianation for this, just as we cannot ex- 
plain why we have a very high incidence of hydatidiform mole. Acosta-Sison 
et al.^ gave an incidence of hydatidiform mole in the Pliilippine General Hos- 
pital of one for every 126 pregnancies, in contradistinction to Matliieu’s® figure 
which is one for every 2,000 pregnancies. All we can say is that though both 
conditions are found in primigra^idas they are more common in multigravidas 
and multiparas, and Filipino women are very prolific, having as many as 19 
pregnancies. It seems that the frequent subjection of the individual to preg- 
nancy, especially if the pregnancies rapidly succeed one another, but more 
especially if they terminate in the early months as almrtion or mole, favors the 
development of ehorionepithelioma. To this we have to add that Philippine 
General Hospital is what may be called the Avastebasket of pathologic eases, 
esi^ecially obstetrical ones. 


Table I. Incidence of CnoiiioNEPiTiiELiOMA According to Gravidity and Parity 70 Cases* 


NO. OF CASES 


Gravida i to gravida ii 
Gravida i, para i 
Gravida ii, para i 
Gravida ii, j)ara ii 

Gravida iii, paia ii to gravida v, para iii 


Gravida vi, para iv 


10 

9 

8 

1 

G 


it cases 



* Of the 70 oases, only three had had neither abortion "or hydatklifor m inole. In ten 
eases, or in 14.28 per cent, the pregnancies did not reach beyond t^^ree months. Only ten pa 
tients, or 14.28 per cent, were primiparas ; the rest were multigravidas and mnltiparas. 
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IVe have employed with sucee.ss the HBEs method as introduced by Aeosta- 
Sison.“ The method is nothing but the careful interpretation of the combined 
history, sjunptomatology, and physical findings. Since all our cases gave a 
history of having expelled the product of conception, from a few days, weeks, 
or months, to as long as three or more years before, and had complained of ab- 
normal uterine bleeding, and on bimanual examination showed enlargement and 
softening of the uterus, the method was labelled as HBEs for short. Histology 
and the laboratory animal for hormonie determination were also used at times. 
The former was used alwaj^s for confirmation of the diagnosis after hysterectomy 
or at autopsy. 

We routinely send the pathologist the last eurettings of every case of hy- 
datidiforni mole and of incomplete abortion for detection of malignancy. For 
this method, Ave employed the term “early mieroscopj’^ ” to distinguish it from 
what is ordinarily called diagnostic curettage or the curettage done for the pur- 
pose of determining the cause of any uterine bleeding occurring sometime after 
the expulsion of the product of conception. 

Tlie Asehheim-Zondek or Friedman test was used in combination with the 
other methods of diagnosis or in the follow-up of cases operated upon, wherein 
it is most valuable. 


Table IV. Method op Diagnosis in 70 Cases 


no. of cases 

HBEs positive and used as basis of diagnosis ~~ 43 

3 of these were reported as malignant by early microscopy but op- 
eration was postponed until 1 month after the dilatation and 
curettage because of youth of the patients. 

1 was reported as benign by early microscopy. 

1 was reported as negative for chorionepithelioma by diagnostic 
curettage. 

All these 43 cases showed chorionepithelioma grossly and micro- 
scopically in the hysterectomized uterus. 

HBEs positive but preoperative diagnosis by another physician was uterine 


myoma 1 

HBEs positive and the chorionepithelioma was confirmed at autopsy; 

not operated upon 1 

HBEs positive but the positive diagnosis by diagnostic curettage was the 

basis of diagnosis 8 

HBEs positive but preoperative diagnosis was ruptured tubal pregnancy 3 

HBEs positive but preoperative diagnosis was cancer of the corpus uteri. 
Correct diagnosis was established only after biopsy of the hys- 
terectomized uterus 2 

Diagnosed as malignant mole because of marked discrepancy in the en- 
largement of the uterus as related to the length of amenorrhea 1 

H3'sterectomy was done with the mole in situ. Biopsy showed 
malignant mole. 

B\' earl}' microscopy M 


Table TV sliotvs that 43 cases have been diagnosed by HBEs. Three of these 
had been previously reported as malignant by early microscopy but because of 
the youth of the patients the operation tvas Avithheld, hoping the pathologist 
committed an error. But at the end of five weeks, HBEs was present, so tlie 
three patients were finally hysterectomized, altliough one Avas reported as benign 
mole by early microscopy, and one was reported negative for malignancy by 
diagnostic curettage. All the 43 eases shoAved chorionepithelioma grossly and 
microscopically in the hysterectomized uterus. In sixteen cases, HBEs Avas 
present but Avas not used‘ as basis of diagnosis. Tlie diagnosis in one case Avas 
uterine niA-oma; in three cases, ruptured tubal pregnancy; in tAvo cases, cancer 
of corpus uteri The correct diagnosis Avas made only at biop.sy of tlie liysterec- 
tomized uterus. In eight cases, diagno.stic curettage was used as the basis of 
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Table III. Type of Prf.onancy Giving Rise to 70 Cases of CiioniONEPiTnELioMA 
From Deg. 36, 1941, to Dec. 31, 1940 


1 

j 

NO. OF CASES 

! 

PERCENTAGE | 

PERCENTAGE INCIDENCE OF 
PREVIOUSLY REPORTliD 72 CASES 
UP TO DEC. 15, 1941 

Hydatidiform mole 

44 

62.85+ 

G2.5 

Abortion. 

Tiriiis 

a. Mole 

b. 4 month fetus and 

17 

24.28+ 

23.61 

normal placenta 

1 

1.42 


Miscarriage 

Premature labor 2 1 

1 

1.42 


Full-term labor 5 1 

7 

10.00 

11 


In a study of 136 eases of mole, Acosta-Sison et al."* liave found that 30 
cases, or 22.05 per cent, heeame malignant. This is a much higher iiercentage 
than the 5 to 16 per cent of malignancy from hj-datidiform mole as given in- 
dependently by Sunde and Findley who were cited by Stander.® It is not 
surprising that liydatidiform mole is the most common source of ehorionepi- 
thelioma for the main pathology of hydatidiform mole is not so much the cj^stic 
degeneration of its mesodermic core, though this exists, as the undue prolifera- 
tion of its epithelial elements, the Langhans’ and s.imcytial cells, which, because 
of their excessive honnone formation, render the uterus with its enlarged vessels 
easily susceptible to their invasion and growth. In abortion, from which arises 
over one-fifth of the cases of chorionepithelioma, tlie epithelial elements of the 
chorionic villi are also quite active, in contradistinction to their condition to- 
ward full term, when senility of the placenta begins to make headway. More- 
over, after the fifth month, the Langhans’ cells not being needed any more be- 
come h.yalinized and disappear. It may be that in the feiv cases of chorionepi- 
thelioma that develop after full term the Langhans’ cells have persisted so that 
eventually thej’ become abnormally active. 

The method of diagnosis a.s give 2 i in the literature is the presence of chorion- 
epithelioma cells in the diagnostic curettage or in the positive Asclilieim-Zondek 
or Friedman test after the expulsion of the product of conception. _ When either 
or both of these tests are positive, they are of great help in arriving at a diag- 
nosis. But we had at least two cases which consistently gave a negative diagnos- 
tic curettage on more than one occasion and in which the true nature of the di- 
sease was not discovered until laparotomy was made because of internal hemor- 
rhage which was thought to be due to ruptured tubal pregnancy. 

With regard to Aschheim-Zondek or Friedman Test, our experience is that 
they are. often negative in cases of early chorionepithelioma. We had one ease 
that had a negative Friedman test four months after an abortion from which the 
chorionepithelioma developed. Schuman,® in discussing McLaughlin’s paper 
on mole followed by chorionepithelioma, cites his OAvn case where the Aschheim- 
Zondek test was negative for one year. The test became iiositive only one month 
before the patient died. Chesley et al.,® in their studies on hydatidiform mole, 
report a ease that developed chorioiiepithelioma in which the Friedman test was 
negative on the twenty-second day after the expulsion of the mole. On the 
other hand, they had cases of benign mole that did not develop chorionepi- 
thelioma in which the Friedman test was positive as long as over_ seven months 
after the expulsion of the mole. Hamburger*® also reports that, in a follow-up 
study of 72 eases of hydatidiform mole, 9 per cent gave positive Friedman tests 
three months after the evacuation of the uterus, in spite of the fact that they 
did not develop chorionepithelioma. 
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Site of the Primary Growth . — ^As is to be expected, the endometrium was the 
part most frequently involved. Table VI shows that it was the site of primary 
growth in 58 cases, or 82.85 per cent. This is fortunate in the sense that when 
tlie endometrium is the primary site of the growth, uterine bleeding comes 
earlier and this may lead the patient to consult the physician earlier and such a 
growth is one amenable to the correct diagnosis b}’’ a diagnostic curettage. In 
twelve cases, the myometrium was the primary site. In five of these eases, there 
was extension of the growth into the endometrium. But, in eight cases, the 
endometrium was free from the growth so that a diagnostic curettage would 
render a negative finding of the growth. This was the result in those cases so 
operated upon, giving tlie phjAsician and the patient a sense of false security. 
Se'i’en of the myometrial cases died. In four of them, the uterus was perforated 
so that there was much hemoperitoneum causing the fatality. 


Table VII. Sites of ^Metastasis 


Lmigs 


7 cases 

Lungs and brain 


4 cases 

Parametrium 


3 cases 

Vagina and parametrium 


2 cases 

Vagina 


3 cases 

Broad ligaments 


4 cases 


Sites of Metastasis . — As in a previous study made of 72 cases,^ the lungs, 
vagina, and brain were found to be the most frequent sites of metastasis. 

Talile VII shows that among 70 patients there was metastasis in the lungs in 
eleven eases, in four of wliich there was also a concomitant metastasis in the 
brain. Tlie parametrium was involved in five cases, in two of which the metas- 
tasis liad extended into the vagina. Metastasis into the broad ligaments was 
found in four eases. 

The metastasis into the lung.s, brain, and the lower vaginal canal is carried 
by the blood stream, wliei’eas the affection of the broad ligaments, parametrium, 
and upper part of the vagina must have taken place by the extension of the 
growtli into these regions. 

Table VIII. Conditiox of the Ovaries As Fouxd ox Laparotomy of 64 Cases 

In 38 cases, 59.37 per cent, the ovaries were eitlier cystic or were converted into 
ovarian cyst.'!. 

In 1 case, both ovarian cysts were tlie size of a grapefruit. 

In S case.«, botli ovarian cysts were the size of an orange. 

In 10 cases, both ovaries were cystic. 

In 11 cases, onlj- the right ovary was cystic. 

In S ca.^es, only the left ovary was cystic. 


Tlie ovarie.s, as shown in Table VIII, were found either to be cy^stic or to 
liave been converted into cy.sts in 38 cases, or 59.37 per cent, of the 64 patients 
laparotomized. In eight eases, both ovaries had been converted into ovarian 
cy.sts having the size of an orange. In one ease, botli ovarian cysts were as large 
as a grapefruit. It is .said that the cystic condition of the ovaries or their con- 
version into ovarian cy.sts is due to their abnormal liormonic stimulation from 
the chorionic cells of cither the hydatidiform mole or chorionepithelioma and 
that the eradication of either brings about their i-ecession. However, we saw 
at least three cases of liydatidiform mole where the concomitant ovarian cysts 
not only did not disappear but grew mticli bigger and these cases of hydatidiform 
mole did not develop chorionepithelioma. 
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diagnosis. In one case, the hydatidiform mole was diagnosed as malignant be- 
cause of the marked discrepancy between the .size of the uterus (7 months) and 
the length of amenorrhea (2 month.s) and hy.sterectomy was done with the mole 
in situ. Biopsy showed malignant mole. Early microscopy was the basis of 
diagnosis in eleven cases. The hy.stereetomized uteri of all these patients showed 
foci of chorionepithelioma. ■ 

In the Philippines, where chorionepithelioma is not infrequent and where 
many lives on its account have been lost, one cannot emphasize the necessity of 
early radical treatment, before metastasis occurs. And this necessaril.y involves 
early diagnosis. The steps we have taken to attain this are to examine histo- 
logically the last curettings of every case of mole or incomplete abortion for 
malignancy; then every patient curetted for mole is instructed to return to the 
hospital any time she has abnormal bleeding or, in its absence, after four to six 
weeks, when HBEs method may be applied. 

Table V. Maxwgeme.vt op 70 Cases of CiioRioN’EPi'riiELiojrA 


NO. OF CASES 

Hysterectomy (total or subtotal) ~ 64 

In 3S cases unilateral or bilateral salpingo-oophorectomy was also 
performed because of tlio involvement of the ovaries. 

In 4 cases the uterus was perforated and there was hemoperitoneum. 

In 1 case hysterectomy was done with the mole in situ. Histo- 
pathology showed malignant mole. 

In 4 cases the hysterectomy was followed by x-ray. 1 of these, in 
spite of complete hysterc*ctoniy followed by x-ray, developed vag- 
inal metastasis from which the patient died. 

Hot operated upon because of advanced metastasis in brain and lungs, 

confirmed by .autopsy 4 

Hot operated upon because* of advanced vaginal metastatic growth. X-ray 
and radium treatment proved futile. (Died of hemorrhage from 
vaginal growth) 1 

Refu.sed operation and eventually died at home 1 


Table V shows that hysterectomy, total or subtotal, was performed in 64 
cases. This was accompanied by unilateral or bilateral salpingo-oophorectomy in 
38 eases where one or both ovaries had been affected. In 4 of the hysterectomized 
cases the uterus was found to be perforated by the growth and there was much 
hemoperitoneum. In one case, hysterectomy was done with the mole in situ. 
Histology of the uterus showed malignant mole. In four cases, the hysterectomy 
was followed by x-ray treatment because of incomplete removal of the chorion- 
epithelioma cells at the broad ligament. One of these cases, in spite of com- 
plete hysterectomy followed by deep x-ray treatment, developed extensive 
vaginal metastasis from which the patient died. Four cases were not operated 
upon because of advanced metastasis in the lungs and brain, confirmed at au- 
topsy. One case was also not operated upon because of advanced parametrial 
and vaginal metastasis Avhen the patient was first seen. X-ray and radium treat- 
ment in this case proved futile. The patient died of hemorrhage from the vag- 
inal growth. One woman refused operation and x-ray treatment and she 
eventually died at home. 


Table VI. Site of Pkimary Growth 


Endometrium with extension to myometrium 
Myometrium with extension to endometrium 
Myometrium alone 

7 of these patients died. In 4 of those that died, 
there was uterine perforation with hemo- 
peritoneum. 


58 cases 
5 eases 
8 cases 
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Summary 

Au analysis of 70 eases of cliorionepithelioma admitted from Dec. 16, 1941, 
to Dee. 31, 1946, is presented. In addition to the 72 eases previously reported, 
this makes a total of 142 cases. 

Tables of the mo.st frequent age incidence, type of pregnancy that gives 
rise to ehorionepithelioma, the sites of primary growth, the sites of metastasis, 
methods of early diagnosis, condition of the ovaries, and causes of mortality are 
discussed. 

Attention is called to the limitation and even danger of diagnostic curettage 
in certain cases as a means of diagnosis. Its verdict when positive may he true 
but when negative does not necessarily mean absence of malignancy. The HBEs 
method should then be used, supplemented, if desired, by hormonic determina- 
tion. 

Early microscopy and the follow-up of eveiy case curetted for hydatidiform 
mole vdU. help to detect the earlj’- eases. 
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Table IX. Mortality 


OP THE 70 PATIENTS, 17, OR 28.57 PER CENT, EITHER DIED OR WENT HOME 

, II^SERIOHS condition 

PAUSE OF DEATH NO. OP CASES 

Hemorrhage after curettage (no donor) ~ 1 

Hepatitis and pyelonephritis after healed wound from hj'sterectomy. Pa- 
tient was transfused with blood from a donor who had a history 
of malaria 1 

Sudden death after healing of abdominal wound. Death unexplained by 

autopsy 1 

Perforation of uterus by the growth with much hemoperitoneum j 1 of 

these Avas complicated by peritonitis 4 

Peritonitis due to concomitant double pyosalpinx 1 

Jletastasis, broad ligament and lungs. Lung metastasis looked lilce miliary- 
tuberculosis. Died soon after diagnostic curettage (not laparot- 
omized) 1 

Metastasis, lungs and brain (3 of these were not operated upon) 4 

Metastasis, parametrium and vagina, cxten.sive. (1 developed metastasis 

after panliysterectomy followed by x-ray) 2 

Metastasis, lungs, extensive (not operated upon) 2 


Table IX shows that the mortality of the 70 cases was 17, or 28.57 per cent. 
Nine deaths were due to extensive metastascs. One death was caused by hemor- 
rhage after dilatation and curettage for what was supposed to be incomplete 
abortion Imt which on biopsy turned out to be chorionepitlielioma. No donor 
was then available. Nine of the 17 patients were hysterectomized. One of these 
patients died of hepatitis and pyelonephritis (autopsy findings) after blood 
transfusion from a donor who gave a history of malaria. The abdominal wound 
of this case healed b.y first intention. One patient died suddenly after the heal- 
ing of the abdominal wound by first intention. Death in this case could not be 
explained by autopsy. Three patients died of intra-abdominal hemorrhage be- 
cause of perforation of the uterine wall by the groAvth. One patient died of 
peritonitis because of concomitant bilateral pyosalpinx. The uterus of this case 
was also pei’forated. One patient died a few days after the diagnostic curettage. 
Autopsy showed extensive chorionepitlielioma in the uterus, metastasis in both 
broad ligaments, and diffuse metastasis in the lungs looking like miliary tuber- 
culosis. Slicroscopic examination of the lungs shoived diffuse infiltration _ of 
Langhans’ and sjuicytial cells. I believe that the miliary tubercular-looking 
metastasis in the lungs of this patient was provoked by the diagnostic curettage. 
HBBs .was clearly present and diagnostic curettage should not have been em- 
ployed. This case was not laparotoinized. 

The main causes of death were the extensive metastascs and hemorrhage 
from the growth. However, early extirpation of metastasis in the lower part of 
the vagina, if localized, results in cure. The same may be said Avith the early 
metastasis in the lungs Avhen promptly treated by x-ray. We cannot say the 
same ivith regard to the metastasis in the brain, for the four cases of brain metas- 
tasis in conjunction with metastasis in the lungs in this study of 70 cases, and 
the ten cases of brain metastasis in a previous study of 72 patients Avere all 

fatal. . . . • • j 

The only hope for cure of chorionepitlielioma is its early recognition and 

complete eradication before metastasis occurs. 

Assertion had been made that extirpation of the primary groAvth, say in the 
uterus, brings about the recession of metastasis in other parts of the body. This 
claim has not been substantiated in our eases. The foci of chorionepithehoma, 
AA^herever they may be, and be they primary or metastatic, should ahvays be com- 
pletely eradicated surgically, if accessible, and by x-ray, if inaccessible to the 
loiife. And this must be done eai'ly if the patient is to survive. 
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At operation, the uterus was opened by a classical incision and a gush of grapelike 
clusters of liydatidiform mole escaped through the incision. The uterus was completely 
evacuated, and the endometrial cavity was wiped clean with laparotomy pads. There was 
no evidence of invasion of the uterine wall. No fetus or placenta could be demonstrated. 

Pathologic study of the specimen was reported as typical of liydatidiform mole, both 
grossly and microscopically. 

The patient responded well to the usual postoperative measures, and her convalescence 
seemed relatively uneventful. On the first postoperative day, the hemoglobin was found to be 
13 per cent or 2.2 Om. Replacement therapy of whole blood by transfusion was continued. 
The blood pressure remained at 140/90. 

On March 26, the hemoglobin was 74 per cent or 11.4 Gm. The carbon dioxide 
combining power was 54 per cent. Blood urea nitrogen was 13 mg. per cent, and the blood 
clilorides were 480. 

On March 28, during her morning bath, the patient was suddenly seized by a generalized 
convulsion which lasted five minutes. A second convulsion lasting three minutes occurred at 
6:25 A.iit., one-half hour later; and a third and final convulsion, three minutes in length, began 
at 7:10 A.ir. There was no eiy, no incontinence of urine or feces, and, as determined later 
from the patient, no preceding aura. The blood pressure was 162/104 at 8:30 A.M. and had 
risen to 174/120 by 10:45 A.M. There was a 3 plus albuminuria. The carbon dioxide 
combining power was determined to be 42 per cent, while the uric acid level was 4.2. 

Tile patient remained semicomatose and disoriented throughout the next forty-eight 
hours, morphine being given onlj’’ to control excessive restlessness. 

Visualization of the eye grounds revealed no papilledema or hemorrhages, but some 
edema and exudate were noted, and the ve.ssel ratio was reduced 1:3. 

The Hanger eephalin flocculation test on March 30 was reported as 2 plus after 24 
hours, 3 plus after 48 hours, thus indicating some liver damage. 

The patient continued to improve rapidly thereafter. On April 1, the blood pressure was 
140/90 and there was no albuminuria. The vulvar edema and that of the thighs had subsided. 
The patient was allowed out of bed on April 3. Her progress continued to be favorable, and 
she was discharged on April 12. 

At the time of her discharge, her blood pressure was 124/76. The Hanger eephalin 
flocculation test was reported as equivocal after 24 hours, 1 plus after 48 hours. A Friedman 
tc.st was reported as positive. 

On the night of April 26, while at home, the patient developed a severe frontal headache 
li.s.sociated with blurring of vision and marked vertigo. This was followed by several episodes 
Ilf vomiting. Shortly thereafter, she developed severe epigastric pain, and the liver was 
palpable and tender. Blood pressure was 184/118. There was a 2 plus albuminuria. The' 
clinical picture was that of an impending eclampsia, and the patient was given morphine for 
.«edation. 

By the following day, she was again symptom-free. No further treatment was given, 
and the patient had no further such attacks. 

On May 29, the Friedman test was repeated and was negative. X-ray of the chest re- 
vealed no pleural or pulmonary pathology. The patient had no complaints except for a daily 
vaginal spotting, varying in color from a pinki.sh stain to a reddish-bro^vn mucous discharge. 

On June 21, pelvic examination revealed the cervi.x to be formed and closed with no 
evidence of erosion. The uterus was normal in size, regular in outline, and anterior. No 
adnexal masses were palpable. 

On_jIaly~.li another Friedman test was reported as positive. The patient was re- 
examined ten days later, at which time she stated that the vaginal spotting had become more 
profuse and was bright red in color. The left ovary now seemed cystic and about twice 
normal size. The right ovary was slightly enlarged and cystic. Dilution Friedman tests were 
reported as strongly positive in the concentrated specimen and in the 1:1 dilution. Urine 
diluted 1:9 was negative in a third Friedman test. 

In view of the cystic enlargement of the ovaries and the positive Friedman tests, even 
on dilution, chorionepithelioma of the uterus was considered; and the patient was again 



HYDATIDIFORM MOLE FOLLOWED BY POSTPARTUM ECLAMPSIA 
AND CHORIONEPITHELIOMA, WITH RECOVERY 

Charlt:s W. MuiiiLLER, M.D., F.A.C.S., and Warren A. Lapp, M.D., 

Brooklyn, N. Y. 

(From the Ohstctrical-Gynccoloffical Service of St. John’s Hospital) 

relationsliip of hydatidiform mole to cliorionepitlielioma has been the subject of 
A frequent dissertations in medical literature during the past years. However, little mention 
has been made of the toxemia that is sometimes associated with mole. 

In a recent extensive survey of the world literature, Chesley, Cosgrove, and Preece^ 
were able to collect only thirty-five cases of probable or alleged eclampsia occurring in associa- 
tion witli hydatidiform mole. Only tliree cases in this series recorded convulsive seizurgs 
occurring in the puerperal period. ^ ' ■ 

The authors recently had occasion to treat for hydatidiform mole a patient who 
developed convulsive seizures, on her sixtli postpartum day. Tlie convulsions oceun-ed in the 
presence of an elevated blood pressure, an albuminuria, and edema; and the convulsions were 
tj'pical of those seen in eclampsia. Pecovery was prompt with the usual medical treatment. 
Pour months later the patient developed cliorionepitlielioma of the uterus, confirmed by 
surgery. The patient has remained in good health for one year postoperatively, and she shows 
no evidence of metastases or recurrences. 

A complete report of the case is herewith presented : 

The patient was a 29-year-old, white, secundigravida whose last normal menstrual 
period had begun on Nov. 17. 194 0. Shortly thereafter, she developed nausea with occasional 
vomiting, which persisted until the end of February, finally disappearing without treat- 
ment. 

On Jan. 17, 1947, the patient noted slight, brownish, odorless staining from the vagina, 
unassociated with bachache or cramps. This recurred almost daily, but was never sufdcient to 
necessitate the use of a pad. 

Her past history was negative except for a spontaneous complete abortion at two months ’ 
gestation, April, 1945. 

On March 17, the patient had a profuse vaginal hemorrhage associated with slight cramps 
and backache. Estimated blood loss was 500 c.c. On Mar ch 22 , at 5 p.m., the patient had 
another profuse hemorrhage of approximately 500 c.c., and a similar hemorrhage occurred 
at 7 P.M. She was admitted to St. John’s Hospital shortly thereafter. 

On physical examination, the patient appeared extremely pallid. Blood pressure was 
180/124, rectal temperature 99.0° F., pulse 108, respirations 20. On abdominal examination, 
the uterus seemed enlarged to 6 months’ gestation, extending two fmgerbreadths above the 
umbilicus. No fetal heart tones could be heard. Palpation of the uterus resulted in further 
profuse vaginal bleeding. Sterile vaginal examination revealed a well-formed, long cervix 
which would admit only one finger. The cervix seemed to be pushed anteriorly by a huge, soft, 
boggy mass filling the entire cul-de-sac. The palpating finger, when inserted into the cervix, 
encountered a boggj', spongy mass which seemed to cover the entire cervical os. The patient 
was prepared at once for laparotomy. The pre-operative diagnosis was placenta previa 
centralis. 

Blood loss following admission to the hospital was estimated to be 1,200 c.c. Two pints 
of whole blood were given to the patient during the operative procedure, having been 
preceded by three 500 c.c. units of plasma. 
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hospitalized. Vaginal smears, taken according to the Papanicolaou technique, were reported 
b)’’ a qualified observer as negative for carcinoma. Pelvic examination was repeated on 
July 14, and the cystic enlargement of the ovaries seemed to have been progressive. 

^On July 1 5, 1947, preceding laparotomy, a dilatation and curettage were done. A 
minimal amounP of normal appearing endometrium was obtained. At laparotomy, the uterus 
was slightly enlarged, somewhat softer than normal, and of a dark reddish-purple color. The 
previous hysterotomy was well healed, but a small area of bluish discoloration was noted at 
the upper angle of the scar. The tubes appeared normal. Both ovaries were the size of 
lemons, and contained numerous, thin-walled cysts filled with a clear yellow fluid. ISTo enlarge- 
ment of the pelvic or peri-aortic lymph glands was noted. The liver was palpated and seemed 
free of metastases. A total hysterectomy and bilateral salpingo-oophorectomy were per- 
formed. 



Fig. 1. — Photograph, showing uterus, both Fallopian tubes and ovaries. The uterus has been 
bisected, and arrow points to hemorrhagic nodule o£ chorionepithelioma in posterior wall. 


On section of the uterus, the endometrial cavity measured 8 cm. in lengtli and vaiied 
from 2 to 3.5 cm. in width. TJte endometrial surface was dark red and granular. Tlie 
endometrium wii.s less than 1 mu). in thickness. Projecting beneath the endometrium on the 
posterior wall of the fundus was an ovoid nodule, 0.5 by 0.7 cm., which was dark reddish- 
purple in color. Microscopic examination through this area was reported as follows: 

“The hemorrhagic nodule is composed of groups of trophoblastic epithelial cells sur- 
rounding zones, of extra vasated erytlirocytes and poorly defined, necrotic material. The units 
have a rim of polyhedral and irregular cells with ovoid and lobulated nuclei containing 
moderately coarse basophilic chromatin granules, and with clear cytoplasm. Granular 
acidophilic material is erddent in some of the peripheral, but more conspicuously in the 
central portions of the aggregations. Shadows of trophoblastic epithelium can be recognized 
in some foci. Fibrillar and fibrous tissue surrounds the units, several of which show moderately 
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tional cases other than the, one .he^^witli reported, and- H. Acosta-Sisons has already called 
attention to it as a dia^ostrc aid. 

Anterior hysterotomy is recbmmended_as..the. treatment of choice for hydatidiform mole 
when the uterus'. is, enlarged beyond a twelve weeks’ gestation. As pointed out by Hill,-* 
(1) complete removal of the whole mole is possible under direct vision; (2) macroscopic 
evidence of invasion of the myometrium is available, allowing immediate hysterectomy if 
indicated; (3) accidental perforation of the uterus is eliminated; and (4) hemorrhage is 
controllable. Bland,^ in 192S, reported two deaths from hemorrhage incurred by attempted 
evacuation of moles through the vaginal route. 

The onset of eclamptic eonAudsions one week after evacuation of the mole was an un- 
usual complication in the ease presented. A diagnosis of postpartum eclampsia can only be 
made by e.Kclusion in the presence of certain signs and symptoms, namely, (1) a history 
of pre-eclampsia or toxemia during the pregnancy; (2) an elevated blood pressure; (3) 
albuminuria; (4) edema; and (5) commlsive seizures. In the case reported, all these were 
present. The patient gaA’e no histor}" of epilepsy, and she has not exhibited any previous or 
succeeding convulsive attacks. The authors feel that this case represents a true postpartum 
eclampsia. 

The incidence for ’ chorionepithelioma developing subsequent to the treatment for 
hydatidiform mole is said to be between 2 and 3 per cent, although 50 per cent of patients 
Avith chorionepithelioma present a preceding history of hydatidiform mole. 

Diagnosis of chorionepithelioma in the case above presented Avas made early in its 
onset, and treatment was radical despite minimal signs and symptoms. A reversal of the 
Eriedman reaction' after several months of negative results is, of course, highly important. 
HoAvcver, a quantitative test positive in 1:1 dilution and negative in 1:9 dilution, suggests a 
reaction of unusually Ioav titer. Sucli a rise in titer could be compatible Avith the deA'elopment 
of a new pregnancy. But, and most significantly', a bilateral cystic enlargement of the ovaries 
was also noted ; and obserA'ation of these, even over a period of several days, showed a rapid 
increase in their size. 

The patient has continued to remain in good health postoperatively', and will be followed 
at regular intervals by clinical examination, roentgen studies, and Friedman tests. 

The authors feel that the disease has been arrested in the patient by prompt and radical 
surgical inferA’ontion. 
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The pathologic diagnosis was chorionepithelioma of the uterus. Histopathologic study 
of the ovaries revealed nuinerou.s lutein and follicular cyst.s. 

Postoperative eonvaleseeuce was uneventful. Poentgen studies of the skeletal system 
were made six weeks po.stoperatively, and they were entirely negative for any metastases. 
The Friedman reaction was still positive. 

On August 2.1, a pea-sized nodule was palpated for the first time at the site of trans- 
fixation of the right round ligament to the vaginal vault. By September 6,. this mass seemed 
almost to have doubled itself in size. Dilution Friedman tests were reported as positive 
for 1:1 dilution, negative for 1:9 dilution. In view of these, the patient was begun on a 
course of deep x-ray therapy. Eoentgen therapy was completed on October If, after a total 
of 2,000 r. to each of four pelvic ports had been given. The Friedman reaction with con- 
centr.ated urine was negative. By November 1.3, the pelvic nodule had almost completely 
disappeared, and pelvic examination was entirely negative. 



Fig. 4. — Photomicrograph (X2 .t 0), showing cytoiop^ of trophoblastic Island. The center 
of the aggregation is composed of granular, acidophilic material, among which shadows of 
trophoblastic epithelium are noted. 

The patient has been followed at regular intervals since this time, and she has presented 
no xmusual signs or symptoms. The Friedman tests have remained negative, and general 
and vaginal examinations have shown no evidence of recurrences or metastases. 

Discussion 

Hydatidiform mole occurs once in approximately 1,500 gestations. At Kings County 
Hospital, Brookljm, in the ten-year jjeriod from 1937 through 1946, the authors found the 
incidence to be 1 in 1,349 pregnancies. This agrees closely with the incidence of 1 to 1,321 
reported by Chesley et al.i 

Mole is more frequent in multigravidas, and 40 per cent occur in women past the age 
of 40 years. Essen ' Moellei-s states that chorionepithelioma has a greater incidence in this 
older group, and he recommends that all moles occurring in women past 40, and especially 
after 45, be treated by h 3 ’.steroetomy. 

A fullness of the lower uterine segment with a bulging into the cul-de-sac seems to be 
an important sign peculiar to hydatidiform mole. This has been noted by us in three addi- 
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at comparable periods of gestation is consistently lower (Table II). In most 
of the gi'oups, the infants of a single pregnancy ^yeighed between 500 Gm. and 
600 Gm. more than an infant which was one of twins. In the groups at term 
this diiferenee was 680 Gm. 


Table I. Difference in Weight in the Two Twins in Relation to Length of Gestation 


LENGTH OF 
GESTATION 
FROM FIRST 
DAY OP LAST 
MENSTRUAL 
PERIOD 

NUMBER 

OF CASES 

PER- 

CENTAGE 

OP CASES 

MEAN 

WEIGHT 

STANDARD 

OP 

DEVIATION 

average 

DIFFERENCE 
IN WEIGHT 
OF FIRST 
AND SECOND 
TWIN 

STANDARD 

OP 

DEVIATION 

Total pregnan- 

249 

100. 

2,354.1 

703.9 



cies 







Term (265-295 ■ 

109 

43.8 

2,737.7 

479.6 



days) 







160-169 

2 

0.8 

583.8 

157.0 

76.5 

38.5 

170-179 

3 

1.2 

749.2 

98.3 

95.0 

37.7 

180-189 

3 

1.2 

790.0 

74.9 

130.0 

112.8 

190-199 

3 

1.2 

927.5 

334.1 

161.7 

98.0 

200-209 

6 

2.4 

951.3 

291.03 

219.3 

321.8 

210-219 

9 

3.6 

1,372.6 

472.44 

337.0 

220.6 

220-229 

5 

2.0 

1,685.5 

567.4 

177.0 

59.3 

230-239 

14 

5.6 

1,989.3 

534.0 

397.9 

622.1 

240-249 

32 

12.8 

2,270.6 

477.5 

300.8 

311.3 

250-259 

39 

15.7 

2,371.2 

457.38 

308.4 

440.1 

260-269 

43 

17.3 

2,525.2 

447.2 

375.8 

336.0 

270-279 

44 

17.7 

2.753.6 

530.66 

521.6 

494.8 

280-289 

35 

14.1 

2,877.6 

406.94 

385.1 

297.5 

290-299 

10 

4,0 

2,588.0 

448.55 

451.0 

230.2 

300-310 

1 

0.4 

2,220.0 

65.0 

130.0 

0 


Table II, Weight in Relation to Length of Gestation in Comparison to Weight 

OF Single Infants 


LENGTH OP GESTATION 
FROM FIRST DAY OP 

I, AST MENSTRUAL 
PERIOD 

SINGLE PREGNANCIES 

1,000 CASES 

TWIN PREGNANCIES 

249 CASES 

PREGNANCY 

PER CENT 

MEAN 

WEIGHT (GM.) 

PREGNANCY 

PER CENT 

MEAN 

WEIGHT (GM.) 

Total pregnancies 

100. 

3.405.8 

100. 

2,354.1 

Term (265-295 days) 

77.55 

3,418.3 

43.8 

2,737.7 

160-169 



0.8 

583.8 

170-179 



1.2 

749.2 

180-189 



1.2 

790.0 

190-199 



1.2 

927.5 

200-209 



2.4 

951.3 

210-219 



3.6 

1,372.6 


0.7 

2,716,6 

2.0 

1,685.5 

230-239 

0.6 

2,050.0 

o.G 

1,989.3 

240-249 

1.92 

2,923.6 

12.8 

2,270.6 

250-259 

2.43 

3,133.3 

15.7 

2,371.2 

260-269 

9.5 

3,098.9 

17.3 

2,525.2 

270-279 

27.4 

3 325.0 

17.7 

2,753.6 

280-289 

31.85 

3,591.0 

14.1 

2,877.6 

290-299 

19.21 

3,618.6 

4.0 

2,588.0 

300-309 

4.15 

3,650.0 

.4 

2,220.0 

310-319 

1.84 

3,556.0 



320 plus 

.40 

3 777.0 




Lciigth of Gesiafion.—ThQ average length of gestation in 1,000 imseiceted 
single pregnancies reported by Potter and Crunden^ was 281 days. In this 
series the mean length of ge.station for 249 twin pregnancies was 256.7 days. 
In 63.5 per cent (158) of the case.s, one or both infants weighed more than 2,500 
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raceous twin, was undetermined. Fused monocliorionic twin placentas are or- 
dinarily thought to indicate that the twins arose from a single ovum hut in this 
series there were two sets of twins of different sexes in the group of 48 fused 
monocliorionic placentas. There were no monoamnio tic twin placentas, except 
for the twin papyraceous fetuses in the triplet pregnancy. The cords in this 
instance were extremely tangled and tliis was presumably responsible for fetal 
deatli. 

Based on the 149 twin placentas for which complete information including 
weight is available, the average ratio between the weight of the placenta (ivith- 
out cord and membranes) and the combined birth weight of the twins was 1 :6.7. 
Tills ratio is almost the same in the separate as in the fused placentas. In cases 
where tiie placentas were separate, the average ratio was 1 :6.66 and in the fused 
group it was 1 :6.72. This ratio, as in the first series of twins reported from this 
institution is slightly lower than the average for single, pregnancies of 1:7.1 
reported by Adair and Thelander.^ In this series the ratios varied from 1 :2.3 
to 1 : 13.1. In general, the smaller babies were associated with proportionately 
larger placentas and vice versa. The largest set of twins in this series had a 
combined weight of 7,440 Gm. the placenta weighed 1,183 Gm. and the ratio 
was 1 :6.3. It is obvious that there is a wide margin of safety in the amount of 
placental tissue necessary to provide adequate circulation for the infants. 

The triplet placentas included one which was completely fused and four 
which consisted of two fused plus a single placenta. The (1) completely fused 
placenta was monocliorionic and triamniotic; the fused placentas associated 
with tlie single placentas were (2) monocliorionic and monoamniotic, (3) mono- 
chorionic and diamniotic, (4) dichorionic and diamniotic and (5) unrecorded. 
Tlie infants in the five cases were (1) all female, (2) one female and two un- 
known, (3) and (4) one female and two males, and (5) all female. The average 
ratio of tlie weiglit of the placenta to the combined weight of the infants was 
1 -.4.4. 

Position . — In 44 per cent (HI) of all cases, both babies were in a cephalic 
presentation. In 7.9 per cent (20), they were both breech. In 26.2 per cent 
( 64) , the first baby was cephalic and the second breech, while the reverse con- 
dition occurred in 13.19 per cent (33) of the cases. In 6.7 per cent (7) the 
second baby was in a transverse position and presented by the scapula or arm ; 

67.2 per cent (339) of the total of 504 babies were cephalic presentations and 

28.3 per cent (143) were breech. Eighty-six second twins presented by the 
breech, in contrast to 57 first twins with a similar presentation. IMore first tudns 
(194) had cephalic presentations than second twins (145). The frequency of 
the various presentations arc shown in Table IV. 


Table IV. Position of Twins at Demveby 


FIUST TWIN 

SECOND TIVIN 

NUMBER OF CASES 

PER CENT 

Cephalic 

Cephalic 

111 

44.1 

Cephalic 

Breech 

6G 

2G.2 

Cephalic 

Compound 

13 

5.1 

Cephalic 

Unrecorded 

4 

LG 

Breech 

Breech 

20 

7.9 

Breech 

Cephalic 

33 

13.1 

Breech 

Compound 

4 

l.G 

CompouTKl 

Cephalic 

1 

.4 

Total 


252 

100. 

Total infants with cephalic presentation 

339 

07.2 

Total infants 

with breech presentation 

143 

28,3 

Total infants 

witli compound presentation 

18 


Total infants with no record 

4 

1.0 

Total infants 


504 

100. 
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Gin. and in tliis group the mean length of gestation Avas 269.4 days. The length 
of gestation is eorrelated Avith the combined Aveights of the babies in Table III. 
The correlation Avith Aveight groups is better Avhen this method is used than Avhen 
the larger infant determines the grouping. The mean gestational age for the 
47.7 per cent of eases in AA'hich the infants had a combined AA^eight OA^er 5,000 
6m. Avas 271.2 days. The average gestational age for single infants Aveighing 
approximately 2,500 Gm. is about 267 days. 


Table III. Length of Gestation in Eelation to Combined AVeigiit op Tavins* 


COMBINED AVEIGHTS OF 
INFANTS IN GM. 

NO. OF CASES 

PER CENT OF 

CASES 

MEAN LENGTH 
OF GESTATION 

1 STANDARD OP 

1 DEATATION 

Total pregnancies 

254 

100.0 

256.2 

27.32 

Term (those Avith total 

AA-eiglit oA'er 5,000 Gm.) 

121 

47.7 

271.2 

13.80 

500-900 

O 

.79 

227.5 


1,000-1,409 

0 

3.55 

183.4 

19.67 

1,500-1,000 

6 

2.36 

192.7 

11.36 

2,000-2,409 

4 

1.57 

226.8 

20.86 

2,500-2,099 

11 

4.34 

221.9 


3,000-3,499 

11 

4.34 

237.3 

23.95 

3,500-3,009 

17 

6.70 

249.4 


4.000-4,400 

34 

13.39 

253.2 

17.23 

4.500-4,009 

39 

15.34 

261.8 

14.81 

5,000-5,409 

44 

17.31 

268.0 

14.45 

5,500-5,999 

46 

18.10 

272.1 

12.83 

6,000-6,490 

19 

7.48 

276.2 

11.45 

6,500-6,999 

10 

3.94 

271.2 

13,19 

7,000-7,499 

2 

.79 

275.0 



•Table is based on 219 twin pregnancies and 5 triplet pregnancies. 


Sex liaiio. — Tttm of the 252 sets of tAAins consisted of a full-term male infant 
plus a papyraceous tAAdn Avhose sex AA^as not determined. In the remaining 250 
sets, the infants Avere of the same sex in 170 pairs and of the opposite sex in 80 
pairs (female horn first in 44, male born fii-st in 36). Of the 170 pairs in Avhich 
both infants Avere of the same sex, 85 pairs AA^ere boys and 85 paii-s Avere girls. 
Thus, in 250 pairs of tAvins there Avere 250 boys and 250 girls. Most of these 
tAAnns AA'^ere born during the Avar years AA’lien jiopular legend tells us that more 
than the usual number of boys are born. In this series the ratio of females to 
males is higher than that of 100:105 gh^en by the United States Bureau of Vital 
Statistics for total births in the United States. It is also considerably higher 
than the ratio of 100 :117 for the earlier series of tAvins reported from the Chicago 
Lying-in Hospital.^ 

One of the five sets of triplets consisted of a full-term female infant plus 
jiapyraceous tAvins Avhose sex Avas not determined. There Avere tAvo sets in AAdiich 
all the babies Avere females Avhile the remaining tAAm sets each consisted of tAvo 
boys and a girl. 

Placenta. — Of the 252 tAvin placentas, complete descriptions including the 
tyj^e of membranes and Aveight Avere aA'ailable in 149. In 62 eases, a record of 
the type of placenta and membranes Avas present but the placenta Avas not 
Aveighed AAdiile in the remaining 41 cases no record of the placenta is available. 
The placenta Avas recorded as being double in 90 eases, single or fused in 121 
cases, AAuth no record in 41 cases. Of the 121 fused placentas, <3 Avere diehori- 
onic and 48 AA’^ere monoehorionic. In the series of 90 double placentas, theie 
were 52 sets of twins of the same sex and 38 sets in which the babies weie of the 
opposite sex. The 73 fused dichorionic placentas AA^ere associated Avith 40 sets 
of tAAons in AA'hich the infants AA^ere of the same sex and 32 sets of tAAnns of op- 
posite sex. In this group there Avas one set in AA'^hich the sex of one fetus, a papj - 








144 


POTTER AND PULLER 


Am. J. Obst. & Gynec. 

July. 1949 


highest mortality (23.07 per cent) occurred in the spontaneous breech deliveries, 
while the next highest mortality (10.63 per cent) was in the group of breech 
extractions. It is interesting to note that the mortality in the group of spon- 
taneous cephalic deliveries is 10.53 per cent and in a group almost as large de- 
livered by low or outlet forceps tlie mortality was 4.2 per cent. This is due 
largely to the fact that forceps were rarely applied to the heads of the very 
small infants. Fortunately, there were no deaths in the twelve infants delivered 
by mid and high forceps. The infants delivered by version and extraction, all 
but one of whom were second twins, showed a mortality of 5.94 per cent for the 
group. The infant mortality for the cesarean section group (15 sections) was 
3.57 per cent. 

It has been suggested at times that the second twin is subjected to less haz- 
ard than the first because it passes through an alread.y dilated birth canal; it 
has been thought by others to have a poorer chance of survival because of the 
possibility of placental detachment following the birth of the first twin. Among 
the 28 nonmalfoi'raed, nonmaeerated fetuses and infants weighing over 1,000 
Gm. who died or were stillborn, 15 were first born, 13 were second boim. The 
difference is not significant. 


Table VI. Mortality in Relation to Method of Delivery 


! 

METHOD OP DELIVERY 

1 NUMBER OP BIRTHS 

1 STILLBIRTHS AND NEONATAI. DEATHS 

FIRST 

TVHN 

SECOND 

TWIN 

WEIGHT 
UNDER 
1,000 GM. 

AVEIGHT 
OVER 
1,000 GM. 

PER CENT 
MORTALITY 
OVER 
1,000 GM. 

Cephalic . — 






Spontaneous 

89 (2)* 

42 (2) 

17 (1) 

12 

10.5 

Loiv and outlet forcep.<; 

95 

24 

0 

5 

4.2 

Mid forceps and high for- 

2 

.10 

0 

0 

0 

cep.s 






Version and extraction 

1 

84 (1) 

1 

5 (1) 

5.9 

Breech . — 






Spontaneous 

2-t (1) 

10 

S 

G (1) 

23.1 

Breech extraction 

31 (2) 

73 (5) 

10 (3) 

10 (1) 

10.6 

Cesarean section 

15 

15 

2 

1 

3.6 

No record 

0 

4 (2) 

4 (2) 

0 

0 

Total 

257 (5) 

202 (10) 

42 (6) 

39 (3) 

8.1 


•Triplets in parentheses. 


Mortality in Relation to Cause of Death . — Table VII. All of the infants 
Avho failed to survive were subjected to postmortem examination except one in 
whom a clinical diagnosis of pneumonia was made. More than half of the in- 
fants (46) showed no abnormalities other than those associated with inadequate 
pulmonary function. Seven babies showed evidence of anoxia in the form of 
]ietechial hemorrhages of the lungs, heart, and thymus. Congenital anomalies 
were present in six. Three of these liad multiple anomalie.s, one had a congenital 
muscular defect in the stomach which was responsible for rupture, one a spina 
bifida, and one a tracheo-csophageal fistula. In none of the cases did both twins 
exliibit anomalie.s. One of the infants with multiple anomalies was a triplet. 
Pulmonary hemorrhage Avas found in six instances, pneumonia in four. Five 
babies of three twin pregnancies died of erythroblastosis. Both died after birth 
in one pregnancy, one died and one was stillborn in the second, and one died 
and one survived in the third. Another set of twins weighing less than 3,000 
Gm. exhibited mild general edema but a diagnosis of erythroblastosis could not 
be made. Intracranial hemorrhage was demonstrated in only two instances. 
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Fetal and Infant Mortality 

Eiglity-oiie of the 519 fetuses and infants resulting from 257 multiiDle preg- 
nancies were stillborn or failed to survive the neonatal period (Table V). The 
eighty-one deaths include five abortions (under 400 Gm.), 29 stillbirths and 47 
neonatal deaths. There were two sets of tAvins in Avhieh one fetus Avas listed as 
an abortion (under 400 Gin.), one set of triplets in AAliich tAvo AA’^ere abortions 
(P^ipyi’aceous tAAuns), and one set of triplets in AAliieh one fetus Avas under 400 
Gm. 


Tablk V. jMortauty IN’ Eebation to Weight 


AVEIGHT IN GM. 

TOTAI. 

BIRTHS 

NEONATAL 

DEATHS 

STILLBIRTHS 

TOTAL 

NUJIBER 

MORTALITY 
PER CENT 

2,500 and over 

245 (!)♦ 

2 

2 

4 

1.6 

2,000-2,499 

1,500-1,999 

14G (2) 

5 

5 

10 

6.8 

51 (1) 

3 

3 

G 

11.8 

1,000-1,499 

34 (4) 

IG (3) 

3 

19 (3) 

55.9 

400-999 

3S (4) 

21 (3) 

16 

37 (3) 

97.4 

Under 400 

5 (3) 

5 (3) 

5 (3) 

100.00 

Total 

519 (15) 

47 (G) 

34 (3) 

81 (9) 

15.6 


‘Triplets in parentheses. 


The total uncorrected mortalitj’ for this series is 15.6 per cent. If the 
abortions and fetuses AA^eighing less than 1,000 Gm. are excluded, the mortalitj’" 
is 8.2 per cent, and if those under 1,500 Gm. are excluded, it falls to 4.4 per cent. 
This latter figure is tAvice the total ho.spital mortality of 2.0 per cent AAdiich 
existed during the same period for infants and fetuses AA'eighing over 1,500 Gm. 
Among those AAdio Aveighed over 2,500 Gm., only 2 deaths and 2 stillbirths oc- 
curred. This is a rate of 1.6 per cent AAdiich is identical AAuth that for single in- 
fants bom during the same period. It is a common belief that a tAAun infant 
AA'eighing under 2,500 Gm. is smaller than a single infant of equivalent gesta- 
tional age and consequently is proportionately less premature and less handi- 
capped than a single infant of equal size. These data seem to disprove that 
supposition, for tAvin infants AA^eighing from 1,500 to 2,500 Gm. shoAv over tAvice 
the mortality of single infants in the same Aveight groups ; those Aveighing over 
2,500 Gm. do not appear to be handicapped by the fact of being a tAvin. 

Mortality in Triplets. — In only one set of triplets did all of the infants 
suiwiAm the neonatal period. These babies AA^ere all girls and AA-eighed 2,360 Gm., 
2,350 Gm., and 1,755 Gm. at birth. One set consisted of a full-term female in- 
fant Aveigliing 3,190 Gm. and papyraceous tAvins Avhich Aveighed 61 Gm. and 
68 Gm., respectiAmly. Another set, in AAdiich the Aveights Avere 470 Gm., 420 Gm., 
and 390 Gm., all died. None of the infants survived in an older set AAdtli weights 
of 1,160 Gm., 1,120 Gm., and 1,040 Gm. In the fifth set, the weights were 1,019 
Gm., 885 Gm., and 920 Gm. The third baby in this group died during the neo- 
natal period. The second one lived four months and the one Aveighing the most 
died at the age of fiAm and one-half months. Of the fifteen babies included in 
fi-Am triplet pregnancies only six surviAmd the neonatal period, and only four Avere 
alive at six months. 

Mortality in Relation to Mode of Delivery. — (Table VI.) Of the infants in 
a cephalic presentation, 131 Avere delivered spontaneously, 119 by Ioav or outlet 
forceps, 10 by midforceps, and tAAm by high forceps. Of those AAuth a breech 
presentation, 34 Avere deliAmred spontaneously, and 104 by extraction. Eighty- 
fiAm infants Avere deliAmred by Aversion and extraction (68 cephalic and Ic trans- 
verse) and 30 Avere delivered by the abdominal route. Considering only the 
stillbirths and neonatal deaths among infants Aveighing over 1,000 Gm., the 
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tension or pre-eclampsia. Eclampsia did not occur in any of the cases; There 
was one maternal death in the series resulting from bacterial endocarditis with 
mitral stenosis and insufficiency, a maternal mortality of 0.39 per cent. 

Cesarean sections were performed in fifteen eases. The maternal indications 
■were as follows : pre-vdous section in six cases, pre-eclampsia two, placenta previa 
two, eldeiij’- primigravida with fibroids one (cesarean hysterectomy), elderly 
primigravida with hypertensive toxemia one, hjnpertensive toxemia with chronic 
renal disease one, essential hypertension one, and one case was sectioned after 
a twenty-two hour labor without progress. 

Summary 

In the six and one-half year period prior to July 1, 1947, there were 22,943 
deliveries at the Chicago Lying-in Hospital. Among these there were 257 multi- 
ple pregnancies, an incidence of 1 :91 for twins and 1 :4,580 for triplets. 

The mean birth weight in this series was 2,354 Cm. 

The mean length of gestation for twin pregnancies was 256.7 days and for 
multiple pregnancies (including triplets) in which the combined weight of the 
babies was over 5,000 Gm. is 271.2 days. 

The mortality for all infants and fetuses weighing more than 1,000 Gm. was 
8.2 per cent and for those over 2,500 Gm. was 1.6 per cent. The mortality for 
single infants born in this hospital during the same period was 2.5 per cent over 
1,000 Gm. and 1.6 per cent over 2,500 Gm. 

The mean ratio between the weight of the placenta and the combined birth 
weight of the twins was 1:6.7, a ratio only slightly different from that of 1:7 
found for single infants. 

The twins associated with 48 monochorionie placentas were of the same sex 
in 46 ; of different sexes in 2. Those associated with dichorionic placentas were 
of the same sex in 92, of different sexes in 70. 

The incidence of pre-eclamptic and hypertensive toxemia in this series was 
21 per cent, in comparison to approximately 8 per cent for all deliveries. Post- 
partum hemorrhage and polyhydramnios also occurred more frequently than in 
single pregnancies. 

Prematurity was the most important cause of death in this series of twin 
infants. Polyhydramnios, placenta previa, and abruptio placentae were the 
maternal complications most commonly associated with fetal mortality. 

References 

1. Potter, E. L., and Crunden, A. B.: Am. J. Obst. & Gynec. 42; 870, 1941. 
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Eesorption atelectasis, with the formation of a hyaline membrane, was found 
tAvice. In two cases, perirenal hemorrhage Avas present ; in- one instance, it AAms 
associated AAdth a hematoma of the liver. 


Table VII. .Cause of Death in Eelation to tVEiGHT 



STILLBIllTlIS 

DEATHS 

TOTAL 

1st TWIN ( 2nd TWIN 

1st TAVIN I 2nd TWIN 

Over 2,500 Gm . — 




Anoxia 

1 

1 

2 

Erythroblastosis 

1 

1 

2 4 

1,000 to 2,500 Gm.— 




No abnormalities 

1 (5 

2 (1)* 4 (2) 

13 

Anoxia 

2 1 

1 1 

5 

Pulmonary hemorrhage 


3 1 

4 

Intracranial hemorrhage 


1 1 

2 

Erythroblastosis 

1 

2 

3 

Pneumonia 


2 2 

4 

Malformations 


3 1 

4 35 

Under 1,000 Gm . — 




No abnormalities 

8 11 (3) 

7 10 

36 

Anoxia 

1 

1 (G 

2 

Pulraonarj’ hemorrhage 


1 

1 

Hepatic hemorrhage 


I (1) 

1 

Malformations 

1 

1 (1) 

2 42 

Total 

13 21 (3) 

22 (2) 25 (4) 

81 


♦Triplets in parontliescs. 


Maternal Complications . — The belief that maternal complications are of 
increased frequency in multiple pregnancy is aa^cII borne out in this series. One 
hundred ten of the tAvo hundred fifty-seven mothers had one or more complica- 
tions during their pregnancies. Pre-eclampsia, the most common complication, 
Avas present in 39 cases, an incidence of 15.17 per cent, and an additional 5.84 
per cent (15 eases) exhibited hypertensive toxemia in Avhich an existing hyper- 
tension Avas aggraA'ated by the pregnancy. Each of three AAmmen AAUth re- 
eclampsia and 1 Avith hypertension lost one infant; an additional mother Avith 
hypertension lost both infants. Four had one infant survive. This is a mortal- 
ity rate of only 4.5 per cent for the 108 infants delivered by these Avomen Avith 
pre-eclamptie or hypertension toxemia. 

Anemia Avith a hemoglobin beloAv 10 Gm. and contracted pelvis Avere eaeli 
present in 13 cases. None of these mothers lost an infant. 

Polyhydramnios occurred in 11 pregnancies and of all the matemal com- 
plications it seems to be the only one, other than placenta previa and abruptio 
placentae, that is associated Avith a significant increase in fetal mortality. 
TAvelve fetal and neonatal deaths Avere associated Avith the elcA’-en pregnancies 
AAdiich exhibited an abnormal increase in amniotic fluid. The high infant mortal- 
ity associated Avith polyhydramnios is due mainly to prematurity. Nine of these 
fetuses and infants AAmighed less than 1,000 Gm., one Aveighed 1,300 Gm., one 
Aveighed 2,015 Gm. and had a spina bifida, and one Aveighed 2,375 Gm. and Avas 
badly macerated. 

Premature detachment of the placenta occurred in four eases, placenta 
previa in three. Pour fetal deaths AA^ere associated AAdth premature placental 
detachment and tAvo AAdth placenta previa. Postpartum hemorrhage Avas found 
26 times, an incidence of 10 per cent. The frequenc}'^ is thought to be a result of 
poor contraction resulting from hyper distention of the uterus. 

Thirty of the 110 mothers had more than one complication, the most fre- 
quent combination being postpartum hemorrhage associated Avith either hypei- 
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were taken in each instance for an average period of 10 days (240 hours). Ap- 
ppximately 900 vaginal smears have been studied. Details related to the tech- 
nique of taking the smears, the staining method and the daily tabulation of ob- 
servations have been described previously.^ 

Results 

Eight women received injections of estradiol dipropionate in sesame oil, 
four of estradiol benzoate in peanut oil and three of estradiol benzoate in pro- 
pylene glycol. Estradiol in aqueous .suspension was administered to sixteen 
subjects, estradiol in sesame oil to three, and estradiol in, propylene glycol to 
two. Estrone in aqueous suspension was employed in 20 instances (Tables I 
and II). 

Thirty-two of the 57 injections of estrogen were followed by a follicular 
response in the vaginal epithelium which Avas undoubtedly due to the hormone 
administered. In addition, seven tests, in four women, produced questionable 
results. These included Cases 3A and ISA, Avomen exhibiting cyclic oA^arian 
activity prior to the study; Case lA, in A\diom one test dose of hormone pro- 
duced cytological alterations* in the A'aginal epithelium not sufficiently definitive 
for classification; and Case 14A, in A\'hom preAuous therapy had apparently 
resulted in “priming” of the vaginal mucosa. These four cases have been pre- 
viously reported and Avill be given no further consideration here.- In eighteen 
instances, the vaginal smears Avere not altered by the injection of the estrogen. 
Among these Avere fiA^e patients AAdio had received estradiol dipropionate in 
sesame oil ; tAAm, estradiol l^enzoate in propylene glycol ; one, estradiol in sesame 
oil; three, estradiol in aqueous suspension; and seven, estrone in aqueous sus- 
pension. 

1. Lag-Time. — The lag-time Availed from 48 to 168 hours (Table II). ITad 
AA'e accepted the earliest eAddence of a change in the vaginal smear as indicative 
of estrogenic activity, this period might haA'e been someAAdiat shortened. Hoav- 
ever, some false lAositive reactions AAmuld also have been reported. It seemed 
best 1o adhere strictly to the grading of the degree of response from 1 plus to 
4 ])lus according to the criteria noted in the footnote to Table I. In the average 
])atient, four to five days AA^ere usually required to elicit such a quantitative re- 
action. This lag-period Avas not dependent on the type of estrogen administered. 
Of the five subjects tested AAdth an estrogen in propylene glycol, three shoAved 
a re.sponse in the vaginal smear AAdth an aA^erage lag-time that Avas slightly longer 
than that noted folloAving the use of an estrogen in oil or AA'ater. Similar results 
luiA'e been obtained in connection Avith a larger series of patients in AAdiom greater 
amounts of estrogen Avere administered in the corresponding media,* 

2. Duration of Eatrogenic Effect. — The OA'cr-all Avariation in the duration 
of the estrogenic I’csponse ranged from 24 to 192 hours (Tables I and II). It 


♦Status: PM — Postmenopausal 

AI — Menses have ceased ■within a tliree-ycar period 
SC — Surgical Castrate 

SO — Single oophorectomy and hysterectomy 
Me — Menstruating 

Numbers in parentheses denote number of years since cessation of menses. 
Rx: A — 1 mg. estradiol dipropionate in sesame oil 

B — 1 mg. estradiol benzoate in peanut oil 
C — 1 mg. estradiol benzoate in propylene glycol 
B — 1 ing. estradiol in sesame oil 
K — 1 mg. estradiol in propylene glycol 
F — 1 mg. estrone in aqueous suspension 
G — 1 mg. estradiol in aqueous .suspension 


Degree : CCT = change in cell type 

+ = 10 — cormflcation 
++ z= 2~> — i>0</c comifleation 
4 ++ = 50 — 759o comifleation 
+ 44 + = TSVe and over of cornifled cells prc.scnt 



THE EFFECTS OF VARIOUS ESTROGENIC PREPARATIONS 


HI. The Influence of Equivalent Amounts of Several Estrogens on the 
Vaginal Mucosa of Nonmenstruating Women 

Mildred Vogel, M.S., Thomas H. McQavack, M.D., and Joseph Mellow, M.D., 

New York, N. Y. 

(From the Neio Forh Medical College, Mciropolitmi Hospital Fesearcli Unit, Welfare Island) 

I T IS the purpose of the present investigation to observe the effects of a single 
injection of a varietj’- of estrogenic preparations, and to compare them with 
each other. Emphasis has been placed mion three, features which can be meas- 
ured objectively by a study of the vaginal smear: (1) the “lagtime,'’ i.e., the 
number of hours between injection of the hormone and the appearance of 
changes in the vaginal secretion indicative of an estrogenic response; (2) the de- 
gree of stimulation; and (3) its duration. Concomitantly, attention has been 
given to changes in subjective symptomatology in all patients except those who 
were postmenopausal women entirely free of climacteric sj^ptoms. 

Methods and Procedure 


Forty-one women, ranging from 24 to 78 years of age, were subjects of the 
study. Of these, fourteen were postmenopausab sixteen, surgical castrates, and 
nine, menoiDausal. Of the tivo remaining subjects, one had had a unilateral 
oophorectomy and hysterectomy, and the other, at 46 years of age was menstru- 
ating regularly but had complaints characteristic of the menopausal s 3 ’’ndrome. 
The group classified as “menopausal” included those women whose menses had 
ceased vuthin the preceding 3 years and whose symptomatology was distinctly 
climacteric. 

Several of the subjects received injections of two preparations so that a 
total of 57 studies was made. In all instances in which patients received more 
than one preparation, an interval of not less than three weeks was allowed to 
elapse between administration of the two doses. In this way, any “priming” 
effect of the first injection upon the vaginal mucous membrane was minimized. 

The estrogenic iireparations^" included estradiol as a solution in sesame oil 
and propylene gtycol and as a suspension in water; estradiol dipropionate in 
sesame oil; estradiol benzoate in peanut oil and in propjdene glj^col; and estrone 
in aqueous suspension. Estradiol, in free and esterified form, was administered 
in 1 mg. doses and estrone in 4 mg. doses, as previous studies had indicated a 
weight-for-weight activity ratio of that degree.^’ ^ 

In each case, vaginal smears were taken dailj’- for an average of one week 
prior to the administration of estrogen. From a studj’’ of these each patient was 
classified as to smear type according to the criteria of Papanicolaou and Schorr,® 
when these applied. Changes subsequent to therapy were evaluated in the light 
of these initial observations. Following injection of the hormone, daily smears 


‘All estrogenic preparations used in these studies were furnished by Edward L. 

Henderson of the Schering* Corporation, whose courtesy is herewith gratefullj acKnowieagea. 
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Tabu'I I. Data fhom 41 Nonmenstruating Women Receiving a Single Injection 

OF AN Estrogen 


response 

no. 

AGE 

STATUS* 

smear type 

R* 

LAGTIME 

(HOURS) 

DURA- 

TION 

(HOURS) 

DEGREE* 

OBSER- 

VATION 

PERIOD 

(HOURS) 

1 

52 

PM (6) 

Pseud oleucopcnic 

A 

- 

- 

- 

132 

2 

00 

PM (7) 

Intcrmediale 

A 

- 

- 

- 

132 


70 

PM (30) 

Atrophic 

A 

- 

_ 

_ 

132 

4 

78 

PM (29) 

Atrophic 

A 

- 

- 

- 

132 

11 

43 

SC (9) 

Atrophic 

A 

- 

- 


168 

1)3 

49 

SC (3) 

Intermediate 

A 

102 

30 


144 

54 

49 

IM 

^Mucous 

A 

102 

111 

++ 

219 

55 

46 

M 

Premenstrual 

A 

60 

159 

+++ + 

219 

19 

08 

PM 

Pseudoleueopcnic 

B 

48 

? 

++ + 

60 

47 

62 

p:m 

Pscudoleucopcnic 

B 

102 

138 


264 

48 

GO 

PM 

Pseudoleueopcnic 

B 

102 

78 

+ + 

264 

49 

60 

PM 

Atrophic 

B 

108 

30 

4 

264 

57 

52 

PM (5) 

Mucous 

C 

120 

24 

4 

264 

00 

54 

PM (6) 

Pscudolcucopeuic 

C 

- 

_ 

- 

264 

03 

61 

PM (9) 

jMucous 

C 

- 

- 

- 

264 

50 

49 

SC (11) 

Pseudoleueopcnic 

D 

120 

24 

+ 

219 

51 

53 

M 

Premenstrual 

D 

- 

- 

- 

144 

52 

47 

M 

Premenstrual 

D 

96 

48 

4 4 

144 

59 

54 

PM (0) 

Pseudoleueopcnic 

E 

108 

132 

+ 

264 

Go 

58 

PM (12) 

Premenstrual 

E 

120 

108 

4 

264 

la 

54 

]\I 

Intermediate 

F 


- 

CCT 

188 

2a 

41 

SC (2) 

Alueous 

F 

- 

- 

- 

292 

3a 

46 

Me 

Cyclic 

F 

? 

? 

? 

264 

4a 

61 

PM (28) 

Premenstrual 

F 

96 

72 

+ 

264 

5a 

24 

SC (2) 

Premenstrual 

F 

48 

192 

+ -f- + 

264 

6a 

48 

M 

Pseudoleueopcnic 

F 

- 

- 

- 

264 

8a 

41 

SC (2) 

Premenstrual 

F 

96 

96 

+ + 

264 

10a 

42 

SO (6) 

Premenstrual 

F 

- 

- 

- 

144 

11a 

52 

SC (22) 

Premenstrual 

F 

120 

148 

+ + -t 

264 

12a 

52 

M 

Premenstrual 

F 

168 

84 

+ + 

264 





F 

96 

120 

+ 

240 

13a 

48 

M 

Premenstrual 

F 

- 

- 

- 

264 

14a 

52 

M 

Intermediate 

F 

0 

i 

? 

+ + + 

216 

15a 

28 

SC (1) 

Premenstrual 

F 

- 

- 

- 

264 

16a 

33 

SC (6) 

Intermediate 

F 

96 

152 

+ -t- + 

336 

18a 

37 

SC 

Cyclic 

F 

? 

? 

? 

264 

19a 

28 

SC (4) 

Premenstrual 

F 

120 

72 

+ 

336 

20a 

53 

SC (7) 

Pseudoleucopenic 

F 

72 

96 

+ + 

264 

21a 

41 

SC (18) 

Premenstrual 

F 

- 

- 

- 

264 

22a 

46 

SC (3) 

Intermediate 

F 

96 

72 

+ + 

264 

23a 

50 

SC (12) 

Intermediate 

F 

- 

- 

- 

264 

la 




G 

- 

- 

- 

264 

2a 




G 

72 

i)0 

+ + 

192 

3a 




G 

? 

? 


240 





G 

120 

72 

+ 

264 

5a 




G 

96 

144 

+ + + 

264 

8a 




G 

120 

48 

+ + 

264 

9a 

45 

SC (10) 

Atrophic 

G 

48 

154 

+ + 

288 

11a 




G 

72 

144 

-t + + 

264 

12a 




G 

120 

48 

+ 

240 

14a 




G 

- 

- 

CCT 

240 

15a 




Gr 

- 

- 

- 

216 

16a 




G 

72 

168 

+ + + + 

264 

18a 




G 

? 


? 

264 

19a 




G 

_ 

- 

_ 

336 

21a 




G 

48 

120 

+ + 

264 

23a 




G 

144 

48 

+ 

264 


^For footnote to Table I see opposite page.) 
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in doses of 4 mg. arid eaeh estradiol preparation in amounts of 1 mg. per injec- 
tion. Estrone -was used as an equeous suspension onl 3 ^ Free estradiol was 
similarly -employed, and also as a solution in propjdene glycol and sesame oil, 
respectively; -Estradiol dipropionate was prepared as a solution in sesame oil 
onlj"; the benzoate was administered in menstrua of peanut oil and propylene 
glycol, respectively. 

3. Daily vaginal smears Avere taken for a control period of approximately 
one Aveek prior to therapy and for an average period of ten days thereafter. Ap- 
proximately 900 smears Avere studied. 

4. The average lag-time (hours betAveen injection and vaginal response) for 
each preparation Avas as folloAvs : estradiol dipropionate in sesame oil, 88 ; estra- 
diol benzoate in peanut oil, 90; estradiol in aqueous suspension, 90; estrone in 
aqueous suspension, 100; estradiol in sesame oil, 108; estradiol in propjdene gly- 
col, 114; and estradiol benzoate in propylene glycol (one ease), 120. 

5. The average duration in hours of the vaginal response initiated by estra- 
diol dipropionate in sesame oil AAms 100; by estradiol benzoate in peanut oil, 82; 
by estradiol in sesame oil, 36 ; by estradiol in propylene glycol, 120 ; by estra- 
diol in aqueous suspension, 109 ; and by estrone in aqueous suspension, 110. 

6. The degree of follicular activity varied Avidely Avith the preparation used 
and from subject to subject, but in any giA^en instance, Avas directly proportional 
to the duration of the vaginal changes. 

7. Climacteric patients reported sjonptomatic relief starting one to three 
days folloAving injection and' persisting for from three to ten days thereafter. 


Conclusions 

About four to Aa'c days after the injection of 1.0 mg. estradiol, free or es- 
terified, or its equivalent, 4.0 mg. e.strone, regardless of menstruum, alterations 
in the vaginal secretion appear in the majority of nonmenstruating Avomen. 
Under the conditions of our experiments, the time elapsed betAveen the injection 
and the appearance of a change in the Amginal smear (lag-time) Avas approxi- 
mately the same for each of the scA'en preparations emplojmd. 

The duration of the estrogenic response Amried Avidely. The preparations 
producing the longest periods of follicular activity Avere estradiol in propylene 
gl.ycol and in aqueous suspension and estrone in aqueous suspension. 

The degree of stimulation of the Amginal mucosa Amried considerably from 
subject to subject. The duration and degree of estrogenic response Avere directly 
correlated in any given individual but neither bore any demonstrable relation- 
ship to the specific preparation used. 

The majority of climacteric patients reported symptomatic improvement, 
starting, on an average, one to three days after injection of tlie hormone and 
persisting for from three to ten days. The degree of relief of symptoms cannot 
be correlated Avith the ol)jective findings in tlie vaginal mucous membrane. 
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Table III. A Comparison op the Effects op Estrone anb Estrabiol in Equivalent 
Doses Upon the Appearance, Duration, anb Height op the Vaginal Responses 

OP 15 Nonmenstruating Women 


CASE 

NO. 

AGE 

(years) 



THE VAGINAL RESPONSE 



LAG-TIME (HOURS) 

BURATION (HOURS) 

begree* 

ESTRONE 

ESTRABIOL 

ESTRONE 

ESTRABIOL 

ESTRONE 

ESTRABIOL 

la 

54 

- 

- 

- 

_ 

' COT 

- 

2a 

41 

- 

72 

- 

96 

- 

4* 4- 

3a 

46 

? 

9 

9 

9 

9 

9 

4a 

G1 

96 

120 

72 

72 

*f 

+ 

Ga 

48 

- 

96 

- 

144 

- 

+ + + 

8a 

41 

96 

120 

120 

48 

+ + 

4-4. 

11a 

52 

120 

72 

148 

144 

+ -)- + 

+ + + 

12a 

52 

168 

120 

84 

48 

4* 4- 

-J- 

14a 

52 

? 

- 

9 

_ 

4* 4" -J* 

CCT 

15a 

28 


- 

- 

- 

_ 

- 

IGa 

33 

96 

72 

152 

168 

+++ 

+ + + -f 

' ISa 

37 

? 

? 

? 

9 

9 

9 

19a 

28 

120 

- 

72 

- 

+ 

- 

21a 

41 

- 

148 

- 

120 


+ + 

23a 

50 

- 

144 

- 

48 

- 

+ 

Average 

44 

116 

96 

108 

99 

+ 4- 

+ + 


*See footnote Tabic I. 


Five women first injected with estrone, responded to botli preparations. 
Two reacted more ra])idly to estrone than to estradiol and 3 responded more 
promptl.y to estradiol tlian to estrone. In one instance, tlie duration of the 
changes in the vaginal smear was the same for each of the two injections, in 
three cases, it was longer following injection of estrone, and, in one instance, 
it was greater after the administration of estradiol. The degree of the response 
elicited by each of the two preparations was tlie same for three subjects. Estrone 
produced a greater amount of cornification of the vaginal epithelium than estra- 
diol in one woman and the action of estradiol was more pronounced than that 
of estrone in one individual. 

Symptomatic Belief in Belation to Alterations in the Vaginal Smear . — Most 
of the patients suffering from climacteric disturbances were among the groups 
of women who were tested with estrone and estradiol, respectively, in aqueous 
suspensions. The ability of estrogen to relieve sjmiptoms without altering the 
vaginal smear has already lieen discussed at length in relation to the subjects 
of the present study.- Several points may be emphasized here. Symptomatic 
relief occurred prior to the appearance of the alterations observed in the vaginal 
mucosa, but the rapidity and degree of response were not quantitatively related 
to the changes later observed in the vaginal smears. In a number of instances, 
improvement in the general condition was acknowledged by the patient when 
objective changes were absent. The duration of symptomatic relief following 
administration of 1 mg. estradiol or an equivalent dose of estrone varied from 
three to ten days. 

Summary 

1. Forty-one women were treated with one or more injections of equivalent 
amounts of seven estrogenic preparations to a total of 57 tests. In thirty-nine 
tests, changes occurred in the vaginal mucosa; of these, however, seven were 
difficult to evaluate in relation to the administration of the estrogen. No ob- 
jective response followed any of the remaining eighteen injections. 

2. Free estrone, free estradiol, and the benzoic acid and dipropionie acid 
esters of the latter were the estrogens employed in these tests. Estrone was given 
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tion. This distinction is made very definite, and tlie statistics presented in tlie 
latter part of this report are taken from those patients who had surgery done 
for no other indication than the myomas. It is the practice in most clinics today, 
and rightfully so, I believe, to remove a myomatous uterus when major pelvic 
or vaginal surgery is undertaken for some other reason, even though the tumors 
are asj^mptomatie and might well be left undisturbed. Patients who had indica- 
tions for surgery other than myomas will include many whose tumors were not 
causing, and would never have caused, trouble. There is a total, then, of 201 
patients over 45 years of age who were operated upon solely because of uterine 
myomas. 

Table I. jMyomas at Univeksity Hospitals, Gletoland. January, 1942, Thkougii 

December, 1946 

Total patients of anj' age with myomas ! 1990 

Patients over 45 years old ivith myomas 617 

Patients over 45 treated by hysterectomy 408 


Table II. Distribution of Patients According to Menopause and Indication 
' FOR Operation 


After the menopause 117 (28.7 per cent) 


Mj'omas the only reason for operation 42 

Additional reasons for operation 75 

During the menopause 291 (71.3 per cent) 

Myomas the only reason for operation 159 

Additional reasons for operation 132 

Totals 408 207 201 


The fact tliat nonparous uteri are more likely to develop m3^omas than 
parous uteri is well Iniown. On tlie basis of this, one would expect a higher 
proportion of the patients in this series to be nuHiparous, than occurs in an 
unselected group of women of similar age, and such is tlie case, as is shovm in 
Table III. Te Linde^ cpiotes Hinselmann to the effect that approximately 20 
per cent of women over 35 are nulliparous. Of the 408 patients studied here, 
33.1 per cent were nulliparous, 29.8 per cent of those whose sjouptoms occurred 
during the menopause, and 41.1 per cent of those who had trouble after the 
menopause. In other words, one third of these patients were nulliparous, 
whereas only one fifth of the women over 45 in tlie general population have 
never had children. 

The racial distribution of patients as determined in this series has little 
general significance. The proportion of Negi’o patients in this stud}'- is only 
about half of the proportion of that race in the University Hospitals of Cleve- 
land’s total census. A po.ssible explanation for this may be the fact that m.vomas 
occur at an earlier average age in Negro women and grow to a larger size than 
the.y do in white women, and are therefore more frequentlj" removed during the 
childbearing period. 

The marital .state of the patients studied agrees quite closely vath that of 
the general population. Hinselmann'* estimated that about 10 per cent of women 
over 35 have not been married, and these figures of 8.9 per cent and 11.1 per 
cent average to about 10 per cent. 

On the basis of a series of 408 patients, then, we can conclude that marital 
status has no influence on the incidence of .s.vmptomatic myomas of the uterus 
after the age of 45, and that parity influences the development of sj-mptoms 
indicating radical surgery only as it influences Hie incidence of myomas in 
general. 




MYOMAS DURING- AND AFTER THE MENOPAUSE 

Paul R. Zeit, M.D., Cle\tsland, Ohio 

(From the Department of Ohstcirics and Gynecology, Western Deserve University Medical 
School and University Hospitals of Cleveland) 

T he patient past the childbearing period wlio is found to have myomas of 
the uterus has long presented a problem. In 1891, J. T. Johnson,^ of Wash- 
ington, D. C., reported to the Southern Surgical and Gynecological Association 
that the “rule” stated in the textbooks — that utei'ine myomas cease to grow 
after the menopause — has manj’’ more excejitions thamivas generally supposed 
at the time. He recommended more frequent and earlier resort to radical opera- 
tion in the treatment of these tumoi's in menopausal women. In the years since 
1891, the continued growth of m 3 mmas after cessation of the menses, and the 
occurrence of cellular changes, such as benign degeneration and malignant 
change, have been so frequentlj'^ associated, that there is at the present time con- 
siderable doubt that mjmmas ever increase in size after the menopause by simple 
growth. Whether his assumption concerning growth was right or wrong, John- 
son did call attention to the fact that mammas can and do produce sjnnptoms 
after the menopause. 

The decision as to whether or not a.s.ymptomatic mjmmas sliould be left 
alone and watched, and as to how radical the treatment should be in the face 
of minor sj^mptoms, is one to be made after consideration of the features of each 
individual ease, and with a background of a knowledge of the behavior of tliese 
tumors during and after the menopause. 

AVith a view to increasing this background of Imowledge, a studj^ was under- 
taken at the University Hospitals of Cleveland of all the hospital patients over 
45 years of age having mjmmas of the uterus, in a five-jmar period from Jan. 1, 
1942, through Dee. 31, 1946. Of these, the patients whose m.yomas were removed 
were studied in detail vdth regard to sj^ptoms, preoperative diagnosis, the 
pathologic changes found, age, parity, menstrual histoiy, and marital status. 

Table I shows that there were 1,990 women with diagnosed myomas admit- 
ted to the hospital in the given five- 5 ’‘ear period. Of these, 617, or almost one 
tliird, were in or past the menopausal age group, and 408 (66.01 per cent) of 
them had hj’-stereetomies performed because of their mjmmas. 

In Table II, those 408 patients with which this report is concerned are 
broken down into the natural divisions of those who have definitely stopped 
menstruating, using three months or more of continuous amenorrhea as the cri- 
terion, and those who are still in the menopause. Approximately one fourth of 
the patients were postmenopausal. Each of these groups is then divided into 
patients on whom iha,ior surgerj’^ was performed for no_ other reason than a pre- 
operative diagnosis of myomas, and tho.se who had additional reasons for opera- 
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crease the size of the uterine cavity. TJie prolDlem of why these tumors cause 
l)leeding is still certainly far from, solved, and tlie physiology of it presents an 
interesting challenge. 


Table V. Ciiiep Symptoms When Myomas Were the Only Eeason for Operation 



before menopause 

after menopause 

Bleeding 

102 

13 

Pain 

30 

9 

Growing mass 

28 

10 

Backache 

15 

1 

Urinary 

5 

2 


The problem facing the clinician, however, is not why myomas cause bleed- 
ing but — are they causing the bleeding in tlie particular jjatient he is treating? 
Some light is thrown on this question by a comparison of the size of the tumor 
and the findings of the pathologist in the bleeding cases of this series. As shoAvn 
in Table VI, one-fourth of the patients Avho wei-e still menstruating shoAved, 
in addition to the myomas, other changes- that could Avell account for the bleed- 
ing, and almost tAvo-tliirds of the postmenopausal patients showed such changes. 
Although this latter group is very small, and the figure of 61.5 per cent is not 
statistically important for this reason, I belicAm the proportion is so large that 
it has definite significance. Table VII sIioaa^s the relative frequency of those 
associated conditions that could haA^e been causing the bleeding, and it Avill be 
noted that they are all common to this i^eriod of life, and are all luioAvn to be 
the cause of uterine bleeding. 


Table VI. Distribution op Bleeping Patients According to Patuoi.ogic Explanation 

FOR Bleeding 


During Menopavse . — 

Total patients 

Patients -with only myomas to explain bleeding 
Patients with findings in addition to myomas to 
explain the bleeding 
After menopause . — 

Total patients 

Patients with only myomas to explain bleeding 
Patients with findings in addition to myomas to 
explain the bleeding 


102 

77 (75.0 per cent) 
25 (24.5 per cent) 


13 

5 (38.5 per cent) 
8 (61.5 per cent) 


Table VII. Pathologic Findings Other Than Ma'omas to Explain Bleeding 



DURING 

menopau.se 

AFTER MENOPAUSE 


Endometrial polyp 

12 

4 


Cervical polyp 

5 



Atj-pical liyperplasia 

4 

2 


Carcinoma of cervix 

9 



Carcinoma of fundus 

1 

2 


Clironic endometritis 

] 




25 

8 


All were undiagnosed before hyslcrectomy. 




The most interesting and probably tlie most instructh^e point lirought out 
by this .study is made by comiiaring the Aveiglit of the specimens Avith the patho- 
loo-ic findings, as is done in Table VIII. In AA-omen during the menopause Avliose 
uteri presented only mj'omas as an explanation for the bleeding, the average 
Avei"ht of the uterus and tumors AA-as 501 Gm., Avhereas in those organs which 
also'^had poh-ps. atAincal Iniierplasia, or carcinoma to account tor the bleed- 
inir the avei-a<w' weight was only 288 Gm. A difference even more nmrked is 
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Table III. Distribution op Patients Aooording to Parity, Color, and Marital Stati:s 



TOTAL 

PAROUS 

NULLIP. 

COLORED 

AVHITE 

AIARRIED 

SINGLE 

During meno* 

291 

201 

87 

33 

258 

265 

26 

pause 



29.8% 

11.4% 

88.6% 

91.1% 

8.9% 

After menopause 

117 


48 

28 

89 


13 



58.9%. 

41.1% 

24% 

76% 

88.9% 

11.1% 


The rest of this discussion is based entirely on those 201 patients who had 
no other indication for operation tlian mj^omas of the uterus. In other words, 
the tumors in these patients were considered by the surgeon to be causing enough 
s.ymptoms or to be dangerous enough in themselves to warrant hj’^stereetomy. 

In gathering and calculating the statistics on this subject, there were two 
obvious factors that characteristieallj'^ played a part in determining the decision 
to operate. As would be expected, these were size of the tumor, and the sjonp- 
toms complained of bj’- the patient. Of course, other factors are important, such 
as general health of the patient and mental attitude, but size and sjmiptoms 
were the only two that could lie compared statistically. In addition, there is 
a third factor, which did not lend itself to statistical comparison in this series, 
but Avhicli is equally important in the decision in favor of radical surgerj’’. This 
is the increasing size of a tumor after the cessation of the menses. 

Table IV shows the weight of the uterus and tumor from patients during 
and after the menopause. Roessle and Koulcf* give the average weight of the 
normal uterus after the age of 45 as 50 Gm., with variations of 25 Gm. in either 
direction. Since preoperative estimation of the size and weight of the uterus 
and tumor must be based on palpation, it has been determined from the measure- 
ments and weights of surgical specimens that a uterus increased to the size of 
a 2 Y 2 months’ pregnancy liy myomas will weigh 450 to 500 Gm. The average 
size, then, of these 201 tumors was about the size of a two and one-half to three 
months’ pregnancy. A few were vdthin the normal limits of weight, but, as 
will be seen later, these uteri were the ones that had some other condition, un- 
diagnosed preoperatively, which probably was causing the symptoms that led 
to operation. 


Table XV. Weight of Uterus and Tumor When Myomas Were the Only Reason 

FOR Operation 



DURING MENOPAUSE 

AFTER MENOPAUSE 

Average Aveiglit 

456 Gm. 

542 Gm. 

Extreme weights 

75 and 2,890 Gm. 

30 and 2,870 Gm. 

Normal uterus 

50 Gm. 

50 Gm. 


The most common symptom, as might be expected, was bleeding. A few 
of the patients presented two complaints that were considered equally important, 
so each was listed as an individual .sjunptom in Table V. Those patients who 
are still menstruating present a particularly difficult problem in the evaluation 
of irregular bleeding. j\Iany women have erratic periods and menorrhagia, and 
even metrorrhagia, during the last year or tAvo of their menstruating life, Avith- 
out any pathologic change in the uterus. To say that a small or medium sized 
myoma that happens to be present at this time of life is the cause of the irregular 
bleeding, is an unjustified statement. It is difficult to imagine hoAv subserous 
myomas or small intramural tumors can cause bleeding. Submucous nodules 
or larger intramural masses, and iiarticularly pedunculated, submucous tumors, 
do cause bleeding by alteration of the endometrial circulation, by necrosis and 
ulceration of the tumor mass, and perhaps by simple increase in the total amount 
of functioning endometrium, in the case of the very large myomas Avhich m- 
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hysterectomy }vas p.er^Q?;mp4 bpcause-pf mj'hmas on five patieiits who had re- 
ceived deep x-ray th'erapj^fdy^mjpmas from one to twenty years previously. 

Before cohcluding, it Would he pertiiieht to determine what proportion of 
women^ over tli-e mge ■oir'45'' wlio have niyonias of the uterus develop sjmiptoms 
indicating surgical removal of the tumors. It is almost impossible to determine 
this accurately, but a rough approximation can be obtained. Crossen and Cros- 
sen2 quote gg having found that 50 per cent of all women over 50 have 
uterine mj^omas. On tlie basis of this and the approximately 20,000 admissions 
of women over 45 j^ears old to University Hospitals of Cleveland during the 
five-year period studied, we can estimate that about 10,000. menopausal and 
postmenopausal women ha\dng myomatous uteri made up the field from which 
came the 408 patients studied in this series. In other words, approximately 4 
out of 100 myomas cause serious trouble during or after the menopause. 


Summary and Conclusions 

Pour hundred eight women oA^er 45 years of age lAdth myomas of the 
uterus surgically removed Avere studied, A\dth special attention to symptoms, 
size of tumor, and pathologic changes found. The marital status of the patient 
had no significance, and parity Avas significant only as it infiuenced the incidence 
of fibroids in general. Bleeding AA'as the most eonmion symptom, but only in the 
larger myomas (those above the size of a 2^ to 3 months’ pregnancy) could 
the bleeding be consistentlj'' attributed to the tumors. With one-fourth to tAVo- 
thirds of the smaller myomas, other causes for the bleeding Avere present, AAdiieh 
Avere not diagnosed preoperatively. This is taken to indicate too hasty a decision 
in faAmr of hysterectomj^ and incomplete preoperative studies. Of the patients 
who noted increasing size of the tumor, all five had benign degenerative changes 
in the myomas, but no malignant changes Avere found. 

In this series, approximately four out of 100 myomas in the general hos- 
pital population AA^ere troublesome enough to be considered an indication for 
hysterectomy. The average size of the tumors removed AA^as about that of a 2^ 
to 3 months’ pregnancy. It is believed that the above incidence of hysterecto- 
mies can be appreciably reduced by performance of thorough curettage before 
the final decision for hysterectomy is made in the instance of mjmmas smaller 
than a 214 months’ pregnancy, particularly in patients AAuth bleeding as the 
cliief sjnnptom. 

From the foregoing statistics and discussion, it is concluded that women 
approaching or in the menopause, AA^ho are found to haA’^e asjTuptomatie myomas 
smaller than a 2 months’ pregiancj^ may be carefully AA'atched and given reason- 
able assurance that their tumoi’s AA-ill probably not cause any trouble. The my- 
omas larger than a 3 months’ pregnancy are potentially troublesome, and, if the 
patient’s general health and mental attitude are favorable, hysterectomy is in- 
dicated. 
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seen after tlie menopause, ■where the res]mctive ■weights were 643 and 227 Gni. 
In otlier words, small myomas are not likely to l3e the cause of bleeding, and 
when small myomas are found in the bleeding menopansal or postmenopausal 
patient, the surgeon is not .iustified in blaming the tumors, until he has elimi- 
nated such more likely possibilities as cervical and endometrial poljTps, atypical 
hyperplasia of the endometrium, and fundal or cervical carcinoma. To put the 
figures differently for the patients past the menopause, of all the postmenopausal 
patients studied whose uteri weighed less than 500 Gm. (or were smaller than a 
three months’ pregnancy), two-thirds of them had conditions other than the 
myomas to explain the bleeding. 


TABiiE ■\Veigut of Utf.uus axd Tujior Correlated "With Patiiologic Findings 

IN Bleeding Patient.s 



during 

AFTER 


MENOPAUSE 

MENOPAUSE 

Afyomas the only explanation for bleeding 

501 Gm. 

643 Gm. 

Additional explanations iireseut 

2SS Gm. 

227 Gm. 


Now, undoubtedly, some of these patients were l^est treated by hysterectomy, 
but it would seem that many of them would have been cured by a simple polyp- 
ectomy or thorough curettage, and spared a laparotomy. 

The one otlier symptom worthy of discussion is increasing size of a uterine 
tumor after the menopause. • There were five patients in tlie postmenopausal 
group who presented this complaint. The myomas of each of these patients 
showed marked liyaline degeneration. In addition, edema was found in three, 
and cystic degeneration, focal hemorrhages, and calcification were each found 
in one of the tumors. There was no evidence of malignant change in any of 
them. All but one of the specimens weighed over 500 Gm., and the one that 
Aveighed less was noted to be increasing in size only by a physician. 

'When presented with an increasing tumor after the menopause, the ph 3 ni- 
cian naturallj^ is concerned about malignant change. Frank,’’ in his textbook, 
makes a definite statement to the effect that mjmmas can not only continue to 
grow after the menopause, but maj^ begin to develop after cessation of the men- 
ses, and quotes six different authors to support the statement. He does not 
clarify the word grov", but it is assumed that he means a natural growth, and 
not an increase in size due to an abnormal process. On the other hand, many 
recent texts maintain that mjmmas do not grow after the menopause except to 
increase in size because of degenerative processes or malignant change. Which- 
ever statement is correct, the phenomenon of simple growth in uterine myomas 
after the menopause is at least rare, if it does occur, and any detectable increase 
in size warrants liA'^sterectoniA'', on the probability that degeneratrie processes 
or malignant changes have been taking place. Of the five leiomyosarcomas of 
the uterus encountered in this series, all occurred before the cessation of regular 
menstruation. Four definitely originated in m^'^omas, and the fifth was so ex- 
tensive that the origin could not be determined. Only one of the specimens 
Aveighed less than 450 Gm. 

There Avere seventeen patients, not included in this series, Avliose myomas 
Avere treated Avith radium or x-rav’- during the same five-j^ear period. AU but 
two Avere Avhite private patients, and their ages ranged from 46 to 60 years. 
All but one had abnormal bleeding as their chief complaint, and the size of the 
myomas varied from one and one-half to four times that of a noimal uterus. 
Eight patients had an associated atypical hj’perplasia of the^ endometrium, 
AAdiich Avas considered an additional indication for the use of radiation tlierapjL 
Adequate folloAV-up information on these seventeen patients A\'as not obtained 
in this studj’-, liut it is of interest to note that, in this same five-jmar period, 
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degrees of oliguria caused by dehj^dration. However, Ham and Landis’ liave 
reported tliat tlie urine and placentas of toxic patients do contain an antidiuretic 
substance wliieli can be differentiated from the pituitary hormone. 

In spite of all the negative and conflicting results, many writers still hold 
the hypothesis that pressor amines or ‘‘split proteins” are produced in ischemic 
areas of the placenta, and that these are the causative agents in eclampsia. 
Page’^ has marshalled a number of clinical observations consonant with tlie 
placental iscliemia hypothesis. Eelative ischemia of the placenta might be cor- 
related with the increased incidence of toxemia seen in primiparous pregnan- 
cies, molar pregnancies, multiple pregnancies, polyhydramnios, placental in- 
farction, cases of abnormal plaeentation, and in the lij’^pothyroid, hypopituitary 
types of patients. It might also be related to intrapartum eclampsia and the 
rising frequency of toxemia as pregnancy approaches term. 

"We have taken up the general problem, utilizing a method which has vast 
possibilities in many fields. Lindbergh® has devised a perfusion apparatus in 
which one may keep organs or portions of organs alive for weeks. The conditions 
of the perfusion, oxygen supply, food supply, etc., may be varied at will. Here, 
then, is a means of experimental attack upon the question as to whether placental 
tissue pi’oduees the eclamptic toxin. This is a new approach, since the methods 
of extraction and autolj^sis remove either preformed substances or degradation 
products. Here we have an opportunity to investigate the production of sub- 
stances bj^ surviving oi’, if we elect, bj'- dj^ing placental tissue. 

In the present paper, we shall describe a series of experiments in which we 
have extended the range of the so-far fruitless quest. 

Methods 

Since absolute sterility is essential in the culture of organs, we have used 
only placentas from patients who were sectioned with unniptured membranes. 
An artery on the fetal side was cannulated, and glucosol was forced in by hand 
bulb, thus washing out the blood from the tissue supplied by the cannulated 
ai’teiy. A piece of washed-out tissue, weighing from 6 to 20 Gm. was then iso- 
lated and any “bleeders” were tied off. It was usually possible to take an 
entire cotyledon, which is an anatomical unit in that it is supplied by one artery 
and drained by one vein. The tissue was then put into the organ chamber of 
the pump, and the apparatus sealed and thoroughly “gassed” with a mixture 
of SO per cent oxA-gen, 15 per cent nitrogen, and 5 per cent cai’bon dioxide. Per- 
fusion was Imgun within an hour of the time that the placenta had been removed 
from the uterus. The initial perfusion medium was 300 ml. of 15 per cent human 
serum in Tyrode solution. At three-day intervals (usually), the tissue Avas 
changed to another pump and a fresh lot of perfusion medium used. Details of 
the variations Avill be indicated in reporting the results. All perfusions Avere 
done AAuth a pressure of 96/54 mm. Hg in the organ. The pulsation rate Avas 
90 per minute. The temperature of the system aa'hs 37° to 38°, In general, 
Ave adhered faithfully to the details of technique as outlined by Carrel and 
Lindbergh.’ 

In looking for a pressor substance in the perfusates, Av^e used cats ane.s- 
thctized Avitli intraperitoneal sodium pentobarbital. A carotid artery Avas ean- 
nulated, and the blood pressure recorded on a smoked drum, using a mercury 
manometer. The perfusates, their concentrates, derivatives, etc., Averc injected 
into the femoral vein. 

The assay for antidiuretie .substance AA^as carried out much as described by 
Teel and Eeid,’° using three to six rats for the assay of each preparation. The 
rats Avere gaA-aged Avith 0.2 per cent sodium cliloride solution in quantities 
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I. A Search for Pressor and Antidiuretic Factors 

Leon C. Ghesley, Ph.D., and Irene E. McPaul, M.D., Jersey City, N. J. 

(From ilie Margaret Hague Maternity Hospital) 

T he placenta has long been favored as the culprit in hypotheses as to the 
cause . of eclampsia. The most cogent evidence for this belief is the fact that 
hydatidiform mole, in the alisence of a fetus, carries a high incidence of pre- 
eclampsia, and occasionally is accompanied by eclampsia. This association is 
particularly striking since the toxemia in molar pregnanej^ occurs at about the 
beginning of the second trimester, while, in pregnancies with fetuses, toxemia 
is rare before the third trimester. 

At about the turn of the century, placental extracts, press juices, and auto- 
lysates were extensivelj’- investigated for the “elusive eclamptic toxin.” Such 
preparations, given intravenously to animals, frequently caused convulsions 
and prompt death. P^r the most part, however, they were inactive when in- 
jected by other routes. Further investigation has shown that these immediate 
effects were usually eitlier nonspecific anaphylactoid reactions, or were attribu- 
table to particulate blocking of the lung capillaries (Lichtenstein®). Oden,^^ 
Obata,^® Dieckmann,^ and more recently Schneider^" have given intravenous 
injections of placental extracts presumably free of particulate mattei’, and pro- 
duced quick death. According to Schneider,^" this may depend upon intra- 
vascular clotting caused by placental thromboplastin. 

Dixon and Taylor,*^ in 1908, reported that they had obtained a powerful 
pressor action in their placental extracts. However, the following year Rosen- 
heim,^® working in their laboratory, showed that the pressor activity was attribu- 
table to parahydroxyphenylethylamine and other bases formed by the action of 
putrefactive bacteria which had contaminated their preparations. Sterile pla- 
cental extracts were without pressor activity. 

More subtle factors than direct pressor agents have been sought in recent 
years. Dexter and Weiss,® after failure to find a pressor substance, could demon- 
strate no renin or reninlike enzymes in placental tissue. Page^® could find no 
1-dopa decarboxylase activity in placentas from normal or eclamptic pregnan- 
cies. 

JMany studies have been made of the histologic pathology, especially of the 
liver, following injections of placental preparations. These will be reviewed 
in a later paper, but it appears that no one using placental derivatives has pro- 
duced a liver lesion generally accepted as reproducing the picture often, though 
not always, seen in human eclampsia, viz., fibrin thrombosis with^ focal pe- 
ripheral hemorrhagic necrosis. Dieckmann'* did obtain such a lesion in dogs by 
feeding meat in conjunction with the intraportal injection of “tissue fibrinogen” 
(thromboplastin). Since the placenta is rich in thromboplastin, this experi- 
ment may be significant. 

Opinion is divided as to whether patients with toxemia excrete more anti- 
diuretic substance in the urine than do normal individuals with comparable 
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tion). None of the perfusates gave pressor responses. These perfusates were 
concentrated from two to ten times, depending upon the protein content. 

Two experiments were done in which the perfusate was dialyzed for 24 
liours against two changes of distilled water. In one, the unconcentrated per- 
fusate was dialyzed, and in the other dialysis was done after concentration. 
Both the residual and the dialysate were then concentrated and assayed sep- 
ai'atelj^. No pressor response was foiuid. 

In another experiment, a branch of the eannulated artery was tied off, thus 
“infarcting” about one-half of the placental tissue. No pressor substance was 
found in the perfusate, nor could any be extracted from the dead portion. 

All perfusates had their controls in perfusion medium saved from the lot 
put into the pump. The control media were concentrated, or dialyzed, incubated, 
etc., simultaneously with the test perfusates. All solutions were adjusted to 
pH 7.3 to 7.5 with carbon dioxide, before injection. 

In sum, we have not iDcen able to find a condition under which surviving 
placental tissue produces a detectable amount of a pressor substance. There are, 
of course, many variables which have not been tried, or even thought of — but 
that is the difficulty with negative results. 


Table I. The Effect of Placental Perfusates Upon Diuresis in Eats* 


CONDITIONS OF 
PERFUSION 

CONTROLS 

1 TEST 

NO. OF 
RATS 

PERCENTAGE OF WATER 
LOAD EXCRETED IN 3 
HOURS 

NO. OF 
RATS 

1 PERCENTAGE OP WATER 
LOAD EXCRETED IN 3 
HOURS 

i MEAN 1 

RANGE 1 

MEAN 

1 RANGE 

Kapid, 3 days 

3 

54.4 

54-55 

3 

53.9 

45-59 

Eapid, G days 

G 

48.2 

3G-G2 

6 

55.1 

41-80 

Rapid, 4 days 

4 

54.9 

51-59 

4 

29.4 

12-51 

Rapid, 4 days 

G 

41.2 

30-48 

6 

40.1 

20-76 

Jfapid, 3 days 

5 

54.0 

40-80 

G 

45.0 

16-79 

Slow, 1 day 

4 

44.5 


6 

29.3 

19-40 

Slow, 1 day 

3 

55.2 

35-81 

5 

25.3 

0-56 

Slow, 2 davs 

G 

38.2 

26-53 

5 

31.7 

16-41 

Slow, 2 day.s 

6 

54.7 

43-73 

6 

22.8 

1-41 

Slow, 2 dav.s 

5 

72.0 

57-83 

5 

55.5 

44-71 


®A11 placentas from normal patients. All perfusions done in 80 per cent oxygen. Ail per- 
fusates concentrated ten times in a vacuum desiccater at room temperature. 


Antidhiresis . — About half of the placental perfusates assayed have shown 
an antidiuretic effect when concentrated ten times and injected subcutaneously 
into rats. With one exception, the active peiTusates have come from experiments 
in wliich the placenta was purposely perfused very slowly, i. e., under conditions 
of artificial “i.schemia.” Also, with one exception, the assayed perfusates of all 
placentas so perfused have shown antidiuretic activity. We do not have enough 
experiments to determine whether this slow perfusion is the controlling factor. 
The results of all experiments are shovTi in Table I, and in Fig. 1. The findings 
in all rats injected with the “ischemic” perfusates are depicted in Fig. 2. The 
-spread of the di.stribution curves, as in most bio-assays, is mo.st distressing to 
one who likes to base conclusions on eleai’-cut differences. However, 63 per cent 
of the test rats excreted le.ss than 40 per cent of the water load, while only 17 
per cent of the animals injected vdth the control concentrate failed to excrete 
more than 40 per cent of the load. 

CMorurcsis . — AYliether the pituitary antidiuretic hormone has a cliloruretic 
effect is still suh judice, although mo.st workers have thought that it has. Ham 
and Landis' have shown that the urinary excretion of chlorides increases stead- 
ilv as the dose of Pituitrin is increased over a 1,000 fold range. They .state that 
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equivalent to 5 per cent of the bocty weights. When diuresis was well estab- 
lished, about SO minutes later, a second gavage equal to three per cent of the 
body weight was given, and 1 ml. of the placental perfusate was injected sub- 
cutaneously. The urine output of each rat was then determined over a three- 
hour period. The three-hour output was calculated in terms of percentage of 
the water load (load— sum of gavages plus 1 ml. of injected perfusate minus 
urine volume output during the establishment of diuresis) . 

In tlie experiments to l3e reported here, the placental perfusates, and their 
controls, were concentrated ten times in a vacuum desiccator at room tempera- 
ture. The controls were portions of the perfusion media which had been with- 
held when the experiments were started. 

The urinary chlorides were determined bj’- the method of VoUiard and Har- 
vey.^^ 

Results 

Survival of the Tissue . — In all, more than 75 successful placental cultures 
have been made. Pieces of X)lacenta liave been kept in good condition for as long 
as four weeks. At the end of the experiments, the tissue looked normal grossly 
and histologically, and was still producing gonadotrophic hormone. The tissues 
X)erfused throughout with only 15 per cent serum showed nuclei which did not 
stain with normal intensit3^ During some of the experiments, the tissue had 
withstood periods of anoxia with no apparent damage. Near the end of some 
experiments, undiluted plasma from the blood bank was used. The tissues 
.seemed to oxidize citrate rapidljq as evidenced bj’- considerable rises in the pH 
of the perfusate (citrate ion oxidized, leaving sodium to combine with vmter 
and carbon dioxide to form sodium bicarbonate). 

Failure to Find Pressor Activity . — The onlj’- effect ever found upon the 
blood pressure, following intravenous injection of the perfusates or their de- 
rivatives, was an occasional drop. Usuallj'- and characteristically the blood 
pressure remained constant within 10 mm. Hg. 

The general plan of iDrocedure was to perfuse the placental tissue for three 
days under the conditions descri])ed above. The placenta was then transferred to 
another primp and perfused for three or four daj^s anoxically. _ The gas phase 
in this variation was 95 per cent nitrogen and 5 per cent carbon dioxide. Follow- 
ing the anoxic perfusion; the placenta was again transferred to .another piunp 
with fresli medium, and again perfused in ox.ygen. After three days, anotlier 
variation was tried. Total periods of perfusion ranged from 11 to 28 days. 
Some experiments were done in which the perfusion rate was greatly reduced, 
and the tissue was presumably dying; here, the period of perfusion was 24 
hours. 

Ill the first experiments, the original perfusates were assayed; the volume 
of injection was from 20 to 50 ml. Since these elicited no pressor responses, the 
whole volume of perfusate (250 to 275 ml. recovered from the pump) was con- 
centrated ten times in a vacuum desiccator at room temperature. Twenty ml. 
of the concentrate, or 2/3 of the entire volume of perfusate, failed to elicit any 
pressor response. The anoxic perfusates never increased the blood pressure, 
and in about one third of the cases caused rather marked drops in pressure. 

In the first three experiments, the perfusion medium consisted of 15 per 
cent serum and 85 per cent Tju’ode solution. Since so dilute a serum might not 
contain enough of a hj'^pothetical precursor for the placenta to make a pressor 
substance, later experiments were made ■with varying concentrations of serum 
or citrated plasma. The maximal serum concentration used was 70 per cent, 
and the maximal plasma concentration was “undiluted” bank plasma (which 
actually is about 80 per cent plasma and 20 per cent citrate and dextrose solu- 
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tliis is ill agreement with a prediction made by Silvette that Pitiiitrin might 
be assayed more accurately by its chloriiretic effect than by its antidiiiretic ac- 
tivity. Several other workers, however, have attributed the chloruresis to the 
Pitocin contaminating the Pituitrin preparations. According to Smith,^^ the 
Pitocin effect ma}'' be referable to changes in the rate of glomerular filtration 
rather than to a specific effect upon the renal tubular reabsorption. 

Since some of our iierfusates seemed to be definitely antidiuretic, we have 
determined the chloride excretion in the same experiments. As Fig. 3 shows, no 
chloruretie effect was ever observed. There was no increase in either the total 
excretion or the urinary concentration of chloride in any experiment. This, 
perhaps, accords with the finding of Ham and Landis^ that there is no chloruretie 
activity associated with the antidiuretic substance extracted from placentas of 
patients with toxemia of pregnancy. 

Discussion 

Our assays for a pressor substance have obviouslj^ been acute experiments. 
They have ruled out the presence of a direct pressor agent in our perfusates, and 
thus speak against the hypotheses built around the production of pressor amines 
in the placenta. We have not determined whether these placental perfusates 
can cause hypertension secondarily and through the intermediation of some 
other agent. 

In view of the negative results in the search for a pressor activity in our 
perfusates, tlie question rises as to whether we used enougli placental tissue. 
A rough calculation seems to indicate that we did. The average weight of pla- 
cental tissue perfused was about 15 Gm. The volume of concentrated perfusate 
injected in the pressor assaj’-s represented two thirds of the total perfusate, and 
would therefore be equivalent to tlie three-daj’’ metabolite production of 10 Gm. 
of placenta. The assays were made with cats weighing about 2 kg. In pro- 
portion, this would be equivalent to 300 Gm. of placenta producing metabolites 
for three da 3 "s in a 60 kg. woman. 

The experiments do not rule out the possibility that the placenta does pro- 
duce a pressor substance. 'We have perfused the fetal vessels, and it is con- 
ceivable that substances of high molecular weight might not pass from the ma- 
ternal constituent of the placenta into the fetal circulation. Clinically, pre- 
eclampsia usuallj'’ does not occur in the fetus of the toxic mother; the babj^’s 
blood pressure is normal.^ 

It is interesting that antidiui’etie activity in the placental perfusates was 
usual] .y associated with slow “ischemic” perfusion of the tissue. Ham and 
Landis" foimd an antidiuretic activity in the extracts of placentas from patients 
with toxemia, but not from normal patients. No conclusion can be drawn as to 
the relation between these two ob.servations, but it is worth pointing out that 
our placental perfusion experiments were undertaken on the hypothesis that 
inadequate perfusion might imitate what happens in the placenta of a patient 
developing toxemia. 

In a review of the literature, Cheslej'^ concluded that the cause of edema 
formation in incipient prc-celampsia is unknown, since none of the plij^sical 
factors studied could be incriminated as the primary' cause. It is po.ssible that 



Volume 58 S'l’UDlES ON SUEVIVING HUMAN PLACENTAL TISSUE 

iNumbcr 1 


163 


O 

z 


.14 


U2 


_I0 

y) 
f- 

aL 8 

u 
O 


L 6 


rQ 




I'o 2*0 3*0 4*0 



5*0 6*0 7*0 8*0 


PERCENTAGE OF WATER LOAD EXC RE TED I N 3 HOURS 


Fig. 1. — Diuresis in individual rats, as percentage excretion of the water load in three hours. 
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Fig. 2. Fig. 3. 

Fig. 2. — Frequency distributions of diuretic response in rats injected with perfusates 
from “ischemic” perfusions (broken iine), and their controls (unbroken line). 

Fig. 3. — Frequency distributions of chloride excretion in the rats represented in Fig. 2. 
Unbroken line : Control. 

P>ro)cen line ; Test, 


CLINICAL EVALUATION OF SULFAMERAZINE IN POSTPARTAL 

AND POSTABORTAL SEPSIS- 

Le^s S. Robinson, M.D., and C. Gordon Johnson, M.D., New Orle^vns, La. 

(From the Departments of Ohstetrics nnd Gynecology, Ttilane University School of Medicine 
and Charity Hospital of Louisiana at New Orleans) 

T he purpose of this paper is to report the results of treatment of eighty- 
eight cases of postpartal and postabortal sepsis using sulfamerazine. 
Sulfamerazine, the monomethjd derivative of sulfadiazine, is 2 -sulfanil- 
amide- 4 -methylpyrimidine, and was sjoithesized at about the same time as sul- 
fadiazine by Roblin and his eoworkers^’ ^ and b}' Sprague and his associates.^ 
Preliminaiy studies^’ ^ indicated that this derivative had promising chemo- 
therapeutic activity, but it received little attention until recentl}'' when attempts 
were made to find a more satisfactoiy sulfonamide. 

Phai’inacological and clinical studies of sulfamerazine administered orally, 
have shovni that a higher concentration in the blood is attained more rapidly 
and maintained longer than that attained by equal doses of the more commonly 
used sulfonamides. These cliaracteristies result from its rapid and more com- 
plete absorption from the gastrointestinal tract, and its slower excretion by the 
kidneys. _ Careful clinical and experimental investigations have been made on 
the solubility, absorption, excretion, and toxicity of sulfamerazine. 

'Welch, Sfattis, Latven, Benson, and Shiels^® showed that more sulfadiazine 
than sulfamerazine was excreted in the urine in the first twenty-four hours 
despite the fact that the blood reaching the kidney was much lower in its sul- 
fadiazine content. They then anticipated that with equivalent blood concen- 
trations of the two drugs, with a slower renal excretion of sulfamerazine, a 
definitely lower concentration of that drug should occur in the urine at any 
given time. This, plus the greater solubility of the free and acetylated forms 
of sulfamerazine in neutral or acid urine, in comparison with the sulfadiazine, 
oft’ers additional protection to the urinary tract from crystallization. Others'*’ 

T, 10, 11, 11, IS, 10 , 17 hayg found .sulfamerazine to be more soluble in acid urine than 
sulfadiazine and hence more desirable from the standpoint of less renal toxicity. 

Various woi’kers'*’ •’ ***’ have demonstrated in both experimental ani- 

mals and man that higher blood levels are obtained more rapidly and maintained 
longer with sulfamerazine than with the more coimnonly used sulfonamides. 
Likewise, it has been observed that this drug is removed from the blood stream 
more slowly than similar preparation-s. Sulfamerazine also produces a higher 
concentration in the blood with a smaller dose than .sulfadiazine.^' ”• *2- 
Thus, less frequent doses of the drug are necessary to maintain an adequate 
blood concentration."’ *•'’ The rapidity of absorption .suggests that intra- 
venous injection may not be nece.ssaiy when it is desired to j) reduce an adequate 
blood concentration quiekh'.'*’ 

•The suUamenizine used in tliis .study and funds for tliis study were .supplied by .Sliarp 
& Dolinjc, Inc. 
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the placental antidiuretic substance plaj’^s a role in the accumulation of water 
in these toxic patients, hut we cannot assess its importance. Edema is not pre- 
eclampsia. 

Summary and Conclusions 

Human placental cotyledons were kept alive in Lindbergh pumps and per- 
fused under varying conditions of oxygen supplj’-, perfusion rate, protein con- 
tent of medium, etc. 

None of the perfusates showed any pressor activity. 

Perfusates from placentas artificially “ischemic” usually had some anti- 
diuretic activity, while those from placentas perfused more adequately usually 
had no such aethdty. 

The antidiuretic perfusates had no effect upon the urinary excretion of 
chlorides. 

. "We •wish to acknowledge our indebtedness to Herbert S. Gasser, Edric B. Smith, and 
John Campo of the Eoekefeller Institute, for the loan of the Lindbergh-Carrel apparatus. 
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alone. Two of tlie eiglity-eiglit cases did not respond to sulfamerazine after 
five days^ and continued to run a low-grade fever, but did become afebrile when 
sulfadiazine was substituted. 

The majority of the blood cultures were reported negative but there were 
eight cases of Staphylococcus alhus, one of Staphylococcus aureus pyogens, and 
three of Staphylococcus alhus hemolyticus reported. However, in view of the 
clinical course of the corresponding patients, these positive cultures are believed 
to be the result of contamination. Likewise, urinary findings were essentially 
negative on the majority of cases reported, iinless a pyelitis was associated ‘with 
the endometritis. Grram-negative bacilli were the usual offending organism in 
such eases. 

^ The total dosage of sulfamerazine varied from 6.5 Gm. given over a two-day 
period in a case of postpartal endometritis to 40 Gm. given over an eleven-day 
period to a patient with a septic abortion with pelvic thrombophlebitis and pul- 
monary infarction. However, in the majority of cases, the average total dose 
of the drug was about 12 to 16 Gm. given over a three- to four-day period. The 
concentration of free sulfamerazine in the blood, obtained as previously de- 
scribed, varied markedly in eleven patients treated with 1 Gm. initially and 0.5 
Gm. every four hours, from a low level of 0.92 mg./lOO c.c. on a sample obtained 
two hours after the second dose of the drug to a high of 12.4 mg./lOO c.c. on 
the fourth day of treatment. The average blood concentration was about 5 
mg./lOO c.c. in the majority of cases. In the remainder of the cases, giving 3 
Gm.^ of the drug as the initial dose and 1 Gm. every six hours, the blood concen- 
trations varied from a low of 0 mg./lOO c.c. three hours after the initial dose 
to a liigh of 21 mg./lOO c.c. on the fourth day of therapy. On this regime, the 
blood concentrations were so variable betAveen individual patients that one can- 
not state a definite concentration that would be accurate or would apply to the 
different cases. It Avas noted that some patients consistently had a high level 
of free sulfamerazine in the blood, Avhereas other patients whose blood Avas 
di’aAvn and analyzed at the same time constantly had a much loAver concentration 
of the drug in the blood. IIoAvever, the clinical response to treatment Avas the 
same in both types of cases. This marked Amriability in concentration may be 
explained partially on the individual ability of the patient to absorb the drug 
and the amount of urine excreted daily. Too, the administration of sodium 
bicarbonate to alkalinize the urine results in the relative inhibition of the re- 
absorption of sulfamerazine by the renal tubules and consequent loAvering of the 
plasma concentration of sulfamerazine. It is also knoAATi that, in some cases, 
the indmdual being treated did not take any or took only a portion of each 
dose of the drug Avhich AAmtild further tend to confuse the results. An attempt 
to correlate the intake and output Avith the concentrations obtained Avas un- 
successful. Some cases shoAA'ing a high daily intake and output had a high 
concentration of the drug in the blood, AA^iereas others on a much loAA'^er intake 
AAuth a loAver output had Ioav concentrations. 

In this series of cases, tAventy-scAmn of the patients received no sodium 
bicarbonate or potassium citrate AAUth the sulfamerazine to alkalize the urine. 
It is AA'orthy of note that no toxic reactions as manifested by hematuria, loin pain, 
psychosis, leucopenia, nausea and Ammiting, or dermatitis AA'ere encountered, Avith 
or AAathout alkalinization, in this study. Only one patient could be considered to 
have had toxic symptoms from the drug, and that consisted of a loAA’--grade fever 
Avhich subsided AA’hen the drug AA^as discontinued. 

Thus, in resume, AA'e find sulfamerazine to be an effectiA^e, practically non- 
toxic sulfonamide in the treatment of postabortal and puerpei-al sepsis. High 
blood concentrations of the drag are attained more readily and maintained 
longer Avith less of the dimg than AAuth the more commonly used sulfonamides. 
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Extensive work has been done on the relative toxicity of snlfamerazine. 
Some of these observations were from the clinical use of the drug in treatment 
of various infections/’ and othei-s were the direct results of 

laboratory experiments on animals. In general, the observers concluded that 
snlfamerazine showed a low incidence of toxic manifestations. It was no more 
toxic than the commonl^^ used sulfonamides''’ and probably more 
desirable in so far as solubility and renal toxicity were concerned.^'* Sulfamera- 
zine has further been studied with respect to its antibacterial activity. Experi- 
mental observations^’^ on various animals and in vitro have shown snl- 

famerazine to be quite effective in the treatment of pneumococcal septicemia, 
mmiingitis, staphylococcal and streptococcal infections. The drug has been used 
clinically with good results in the treatment of pneumococcal pneumonia, menin- 
gococcal meningitis, erysipelas, streptococcic infections, gonococcal urethritis, 
nonspecific urinary tract infections, and colon bacillus infections.®’ 

The general conclusions are that in the majority of cases snlfamerazine is equally’ 
as effective a therapeutic agent as sulfadiazine. 

Present Study 

The present stud}’ was conducted on po.stpartal and postabortal septic cases 
on the Tulane Obstetrics and Gjmecology Seiwice at Charity Hospital of Loui- 
.siana at New Orleans. Tlie majority of the cases consisted of postpartal patients 
who were considered septic if they had a temperature of 100.4° F. for two con- 
secutive days. However, in a few there was gross evidence of infection on 
admission and chemotherapy was started immediately. Likevdse, a few cases 
were treated prophylactically because of low-grade fever and a foul lochia 
post partum. 

Of the eighty-eight patients followed who were treated with snlfamerazine, 
there were sixty-seven cases of po.stpartal endometritis; four of acute endo- 
metritis from septic incomplete abortions ; three of puerperal morbidity, cause 
undetermined; two of endometritis and parametritis; three of postpartal 
pyelitis ; three of pyelitis and endometritis ; one of postpartal sepsis following 
intrapartum sepsis from prolonged rupture of the membranes; one septic 
criminal abortion Avith pehde thrombo]fiilebitis and pulmonar 3 ’ infarction ; one 
of endometritis and suppurative thrombophlebitis of the pehde A’eins; one of 
endometritis from an incomplete septic abortion Avitli retained placenta ; one 
of endometritis from prolonged ruptured membranes with thrombophlebitis 
of the superficial internal saphenous vein ; and one of pelvic thrombophlebitis. 

At the beginning of this study, the initial dosage of stilfamerazine was 1 
Cm. oralljq followed Ijj’ 0.5 Gm. every four hours, da^’’ and night, with an equal 
dose of sodium bicarbonate or potassium citrate. Later the dosage Avas changed 
to an initial dose of 3 Gm. orally’’ and 1 Gm. ever^* six hours, daA’- and night, 
Avith equal doses of sodium bicarbonate or potassium citrate. ToAvard tlie last 
of the series the sodium bicarbonate or potassium citrate Avas discontinued alto- 
gether. With the .smaller dosage of snlfamerazine, blood samples AA’ere taken 
about midAva^’ betAveen the second and third dose of the drug, and_ with^ the 
larger dosage a blood sample AA’as obtained three hours after the initial dose. 
Using the method of Bratton and Marshall,^^ the concentration of free snl- 
famerazine in AA’hole blood AA’as detemiined on the sample obtained and then 
CA’Ciy tAA’ent.y-four hours for the first tAvo daj’s and CA’ciy other da^’ thereafter. 
A record AA’as kept of the temperature at the time of drawing the blood sample, 
the highest temperature reading of the day, and the daify intake and output. 
Blood cultures AA’ere taken on all cases prior to administration of the drug. 

Combined penicillin and snlfamerazine therapy Avas used in thirteen of tJie 
eight^’-eight eases. These AA’ere patients AA’ho AA’ere either a’gva’ septic on ad- 
mission or AA’hose septic course did not respond readiK’ to snlfamerazine therapj’ 
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Seven years later (194C) the patient became pregnant and delivered a full-term 
normal infant. In January, 1948, she delivered another full-term normal infant. To date 
there has been no clinical evidence of breast cancer and the patient is in apparent good 
health. 

Case 4. — Mrs. H., vhite, aged 27 jmars, was admitted to hospital in December, 1938. 

Chief complaint: lump in the right breast. 

Several weeks previous to admission, the patient had tirst noticed a lump in her right 
breast which, in the past month, had increased in size until it was the size of a plum. She 
had had one pregnancy ten years previous to admission. Two years prior to admission, a 
simple cyst had been removed from her left breast. 

Examination revealed a young, well-developed woman. Eight breast, showed a lump 
about 4 bj^ 4 bj^ 3 cm. in the outer upper quadrant, freely movable, not tender, but of 
indefinite outline; not attached to skin of structures beneath the mass. Left breast — no 
tenderness or masses. Small I 14 inch scar present below nipple. 

On Dec. 4, 1938, a frozen section showed malignancj' and a radical breast amputation 
was done. 

Pathological examination showed: a mass 6 by 6 by 4 cm. present in the breast 
tissue, not encapsulated. An area at the periphery showed adenocarcinoma; the other 
areas showed fibrous tissue; dilated ductules. Axillary l 3 rmph nodes showed acute hj'per- 
plasia — no sign of metastases. Diagnosis: Adenocarcinoma of right breast. 

Six j'ears later, in 1944, the patient became jjregnant and delivered a normal full- 
term infant without complications. She was examined in 1947, showed no clinical evidence 
of metastases, and was in apparent good health. 

Of tlie four cases presented, three are now free from symptoms and metas- 
tases. The important factors common to the three cases are : 

1. A radical mastectomy for carcinoma was done. 

2. There was no involvement of the axillary nodes at operation. 

3. Pregnancy followed radical breast amputation. 

4. There was a time interval between surgery and pregnancy of more than 

five years. 

In the fourth ease, where meta.static involvement occurred, the tumor iiad 
a greater degree of malignancy, the time interval between surgery and sub- 
sequent pregnancy was relatively short, and the clinical course was progJ’es- 
sivcly bad. 

In reviewing the literature as to the (luestion of pregnancy following radical 
mastectomy for carcinoma of the breast, a marked difference of opinion is found. 
Posenthal,'^'' Weibel, Kedwitz,’'-’ Keidel, and others believe that pregnancy will 
activate an.y cancer growth present and hasten the fatal outcome. 

Bromeis^ and Nolle’® have found that pregnancy following radical mastec- 
tomy does not as a rule lead to local recurrence of the lesion, but that there is 
a greater danger of fonnation of a new, primary cancer in the other breast. 
Gusnar’® found this true and added the opinion that if the patient had had a 
previous pregnancy in conjunction with carcinoma of the breast, there was a 
greater tendency to local recurrences as well as a greater incidence of a secoml 
primary lesion in the other breast. 

The three cases substantiate Harrington’s® conclusions based on his series 
of 4 68*? cancers of the bi-east, in which 55 patients who had been operated upon 
for carcinoma of the breast subsequently became pregnant. He found that 
patients who have been operated upon for malignant disease of the breast can 
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the chest wall or shin and was freely movable. The mass was tender and on palpation a 
dark brownish fluid exuded from the nipple. 

On March 17 , 1935, a radical mastectomy was done. 

Pathological examination showed: “Villous duct adenocarcinoma confined to the 
mass near the nipifle. Remainder of breast tissue showed some dilatation of ducts. Axil- 
lary tissue showed no evidence of malignancj'. ” 

The patient’s convalescence was uneventful and she was discharged on March 26, 

1935. 

Five years later (1940) she was seen, now in her third month of pregnancy. Her 
prenatal course was uneventful and she delivered spontaneouslj’’. She was again seen in 
1948 and is in apparent good health. 

Case 2. — ^hlrs. C., white, aged 28 3 mars, was admitted to hospital April 3, 1944. 

Chief complaint: small nodule in left breast. 

The patient noticed a small nodule in the outer quadrant of her left breast four days 
previous to admission. Nodule removed, size 4 by 3 bj’’ 2 cm. 

Pathological examination showed: “Benign fibroadenoma.” 

Patient discharged April 4, 1944. Within thirteen months the patient noticed a small 
nodule in the scar lino and returned to her surgeon. She was re-admitted to hospital May 
22, 1945, and a semiradical amputation of the left breast was done. 

Pathological examination showed: “Adenocarcinonra. ” Five glands taken from 
fatty tissue and edge of muscle ranging from 0.5 to 1 cm. in diameter showed metastatic 
evidence of adenocarcinoma. 

Patient discharged June 2, 1945, and was then given a full course of deep x-ray 
therapj'. She was examined in klarch, 1946, at which time there was no clinical evidence 
of recurrence of the malignancj'. In Januarj’-, 1947, the patient was again seen and was 
about two months pregnant and the estimated due date was Aug. 30, 1947. There was no 
evidence of metastases at this time. Her pregnancy was uneventful until six weeks before 
the expected date of confinement. At that time she began to complain of sacroiliac dis- 
comfort and limped slightty with her left legt X-raj's of the pelvis early in August re- 
vealed no bone metastases. Patient delivered a full-term infant in late August. Post 
partum she continued to complain of sacroiliac pain and a marked secondary anemia per- 
sisted despite antianemia therapj^ Her symptoms persisted and she was admitted to the 
hospital in October. X-raj’- revealed metastases to left hip, back, and skull. The patient 
expired in December with metastatic carcinoma of the lungs. 

Case 3. — Mrs. T., white, aged 23 jmars, was admitted to hospital April 2, 1939. 

Chief complaint: lump in left breast. 

The patient first noticed a tender lump in her left breast two weeks previous to 
admission. The lump had not changed in size as far as she knew. 

Examination revealed a well-developed young woman. Eight breast — normal. Left 
breast — showed the presence of a small lump the size of a marble in the outer upper 
quadrant, freel 3 '' movable, not tender. 

The tumor was excised. 

Pathological examination showed: ovoid mass of tissue measuring 26 by 20 by 15 
mm. In the central portion of the tissue there was a firm mass which at one point had a 
tendenc 3 ' to irregular infiltration of the tissue. Diagnosis: Hyperplastic adenoma with 
malignant degeneration. 

The patient refused further surgical treatment but had eighteen deep x-ray treat- 
ments immediatety following operation. She was re-admitted June 26, 1939, with the 
complaint of a hardened area in the right lower part of the left breast below the previous 
scar. A radical mastectomy was performed. 

Pathological examination showed: '‘Chronic mastitis with l 3 ’mphoc 3 'stic and plasma- 
cell infiltration. Benign fibrous involution. No evidence of malignancy.” 



CYLINDROMA OF THE CERVIX WITH PROCIDENTIA 

Russell J. Paaliman, M.D., and Virgil S. Counseller, SI.D., Rochester, Minn. 

(From the Mayo Foundation and the Division of Surgery, Mayo Clinic) 

C OMPLETE prolapse of the uterus complicated, by carcinoma of the cervix 
is an uncommon condition. In 1943, Harvey and Ritchie" reported finding 
only 78 eases in the English literature. We are reporting a ease of complete 
prolapse in which the cervix contained a squamous-cell carcinoma, Grade 3, in 
situ, associated with an infiltrating adenocarcinoma (cylindroma type). We 
were unable to find anj'’ other recorded case of cylindroma of the cervix in the 
literature. 

Bauer and Pox^ credited Billroth with coining the term “cylindroma” in 
1856, to refer to the peculiar stroma of the tumor. Cylindromas are seen most 
commonly in the salivary glands, and comprise 15 to 20 per cent of the tumors 
of these glands.^ There is no way of differentiating cylindromas from mixed 
tumors of the salivaiy glands on gross examination. The microscopic picture, 
however, is characteristic. There are plugs or cylinders of small hyperchromatic 
tumor cells in a fibrous or hyaline stroma. The plugs are often “honeycombed,” 
and these central spaces may contain mucus or hyaline substance which repre- 
sents attempts at acinar formation. At the periphery the plugs often show some 
degree of palisading of the nuclei. Infiltration of neiwes is a characteristic 
feature of many of tliese tumors. According to Quattlebaum, Dockerty, and 
Mayo,® cylindromas of the salivary glands have a marked tendency to recur and 
metastasize, and the prognosis for patients who have this lesion is poor. Cylin- 
dromas elsewhere, however, are more benign in nature. Steinmann^® recorded 
four cases of cylindroma of the ethmoid region and stated that cylindromas are 
benign, but frequently recur locally. Bauer and Fox reported three cases of this 
tumor in the palatal mucous glands, and stated that they are benign but may 
become cancerous. McDonald® reported cylindromas of the trachea and bronchus 
as a type of .slowlj’^ growing adenocarcinoma. PosseP reported one ease of cylin- 
droma of the vulva in which cure followed local excision. 

Report of Case 

A white woman, aged G7 years, came to the IMayo Clinic April 20, 1048, because of 
vaginal bleeding which she had had for one month. Two siblings Iiad died of carcinoma 
of the stomach. 

The patient had had typhoid fever and malaria at 10 years of age. Her two preg- 
nancies went to term. In 1903, at 22 years of age, bilateral oophorectomy had been done 
for diseased ovaries. This was followed by cessation of menses and menopausal symptoms. 
For thirty years the uterus had prolapsed outside the vagina but otherwise she was well 
until one month prior to entry to the clinic. At that time she had noticed the onset of 
vaginal bleeding. The blood was bright red; bleeding occurred intermittently and varied 
from slight to profuse. 

Phvsical examination revealed a well-developed and well-nouri.shed woman. General 
examination gave negative results except for blood pre.^sure of lGO/00. Pelvic examination re- 
vealed complete prolapse of the uterus as.sociated with cystocele. Grade 4, and rectocele. Grade 
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survive a full-term pregnane.Y for a iiumljer of years without recurrence of 
cancer, and tliat the number of years of apparent freedom depend on the malig- 
nancy of the lesion, the degree of axillary involvement, and the time interval 
])etween surgery and subsequent pregnancy. 

Conclusions 

1. A more favorable prognosis ma}^ be given to patients wlio have had 
radical surgery of breast for cancer and have subsequently become pregnant 
after an interval of five or more years. 

2. Where there was metastatie spread to the axillaiy nodes before surgery 
was done and where tliere was a subsequent pregnancy in less than four years, 
the clinical course was progressive!}’ downhill. 

3. In the four cases presented, there was no evidence of a greater tendency 
for a new primary cancer in the other l^reast to develop. 

"4. Patients adequately treated for early carcinoma of the breast and not 
having a suljsequent pregnancy for four or more years may have apparent free- 
dom from recurrence of the cancer and symptoms for five or more years. 

These conclusions suggest the iDasis for treatment in the type of case pre- 
sented. J\Iore definite conclusions cannot be stated, not only because of the 
small series of cases presented but because three out of the four cases had all 
the advantages for a most favorable prognosis. It is hoped, however, that the 
information given will be of help to those who are confronted with the manage- 
ment of similar cases. 

Wo ■n'isli to acknowledge our gratitude to the following people for their help in com- 
piling this paper: Drs. Ashton, Hober, LaSalvia, Nelson, Peltz, Sturgis, and Aliss Rathgen. 
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gynecologists and general surgeons in the United States. Of these, 28 (58.3 per 
cent) had never seen a case, 11 had seen one case and 9 had seen two or more 
cases. Judd’s® reply to this questionnaire stated that he had found three cases 
among 2,188 eases of procidentia of the uterus at the Mayo Clinic, an incidence 


Fig. 2. 



Fi{?. 3. 


Kig. 2. — Jlicroscopic pattern of the cylinilroni.a (hemato.'cylin and eo.sin, xlOO). 

3. — The squanious-cell carcinoma in .>!itu (hematoxylin .and eo.ain, xlOO). 

of 0.14 per cent. Seven cases of squamous-ccll cpilhelioma of llie cervix asso- 
ciated with prolap.se of the uterus Avere found in the fil(?.s of the Mayo (Minic in 
the rears 1935 to 1947, inclu.sivc. This gives an incidence of between 0.1 and 
0 2 per cent of the cases of pincidcntia wliich agrees witii the incidence i-eporled 
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4. (Grading in. this paper is on a basis of 1 to 4.) On the posterior lip of the cervix was a 
smallj discrete, firm, white lesion, which bled on probing. Laboratory examinations re- 
vealed 13.9 Gm. of hemoglobin per 100 c.c. of blood. The leucocyte count was 5,500 cells 
per c.mm. Flocculation test for syphilis gave negative results. Pyuria, Grade 1, was 
noted on examination of a voided specimen of urine. Roentgenograms of the chest re- 
vealed nothing abnormal. 



Fig-. 1. — Atrophic uterus and small nodule in cervix. 

On April 28, 1948, vaginal hysterectomy was performed, and the cystocele and recto- 
cele were repaired. The pathologic specimen showed an atrophic uterus (Fig. 1). At the 
external os was a nodule measuring 1.5 cm. in diameter. The mucosa over this nodule 
appeared to be intact. The nodule was circumscribed and pinkish in appearance. On 
histologic examination, this nodule proved to be an adenocarcinoma of the cylindroma 
type. It was characterized by regular roundish cells which contained a small amount of 
cytoplasm. These cells were grouped in the typical cylindromatous pattern which most 
characteristically resembles the cut surface of Swiss cheese. In this pattern the cells 
enclosed multiple spaces, roundish to oval in shape, of a regular size. These spaces con- 
tained a secretion. Between the masses of neoplastic cells was fibrous tissue (Fig. 2). 
The epithelium overlying this neoplasm showed a noninfiltrative type of squamous-cell 
carcinoma. Grade 3, or carcinoma in situ (Pig. 3). 

The patient made an uneventful recovery from the operation and was dismissed from 
the hospital on the sixteenth postoperative day. 

Comment 

That carcinoma of the cervix associated with complete prolapse is a rare 
occurrence is evident from the few reports in the literature. In 1932, Guthrie 
and Bache® received 48 replies to questionnaires about this condition sent to 



II. HYALURONIDASE IN TREATMENT OF HUMAN STERILITY: 

ALLERGIC REACTION- 

Leo H. Criep, M.D., and Ralph E. Tafel, M.D., Pittsburgh, Pa. 

H YALURONIDASE, an enzyme capable of hydrolyzing hyaluronic acid, lias 
attained moderately widespread use in the treatment of sterility. Doubt- 
ful as its value in this connection seems to be, it is thought worth while to report 
a case of a local reaction encountered during its clinical application. 

The enzyme hyaluronidase, a so-called '‘spreading factor,” has been recoin- 
mended in the treatment of luunan sterility by Kurzrok et al.^ who have reported 
favorable results. The theoretical basis for the trial of hyaluronidase in this 
work rests upon several biological considerations,^’ * most important of which 
is the fact that the enzjmie is said to be capable of causing dispersal of the fol- 
licular cells of recently o^^llated mammalian ova. The use of hjmluronidase im- 
plies acceptance of the belief that this disintegration of the corona is a pre- 
requisite to fertilization of an ovum. It is not within the scope of this report 
to discuss the rationale or practicality of this employment of the enzyme. The 
method has not been successful in the hands of one of the authors of this paper 
(R.E.T.). 

The hyaluronidase which was used in the treatment of sterility was derived 
from bovine -testes. The bull testis hyaluronidase was provided by Schering and 
Co. It is protein in nature, and contains inorganic phosphorus and organic sul- 
fur, One of us (R. E. T.) has collaborated in the experimental treatment of a 
series of 35 women. The technique in most instances Avas that suggested by 
Kurzrok, namely, the packing of 10 mg. of hyaluronidase into the cervix near to 
OAUilation time,, this application folloAind by intercourse Avithin a feAV hours. Of 
the 35 AA’omen to'AA’hom a total of 90 treatments AAnre administered, one com- 
plained of a troublesome local reaction folloAAdng each of three cervical applica- . 
tions o£-the enzjone. None, of the other patients experienced such discomfort, 

'■ Case Report 

IJatient E. S., a ivliitc liouseiv-ife, aged 40 years, married for 17 years, witii a history 
of primary -steriiity, received three applications of hyaluronidase, one each on April 4, May 
2, and May 24, 1947, by cervical packing. The reaction consisted of local irritation, oozing, 
and itching of the vagina and the external genitals. There were also general malaise, 
abdominal aching and cramping, some coughing, sneezing and lacrimation after each treat- 
ment. The reaction occurred in each instance sometime during the night a few hours after 
intercourse. The cervical application of hyaluronidase in each case was made about four 
o’clock in the afternoon. The patient herself believes that it is not the material itself 
that produces the irritation but rather intercourse witli probable dispersal following the 
introduction of tlie material. It is noteworthy that reaction occurred after each ad- 
ministration of hj’aluronidase including the first. 

It was proposed to treat the patient with Pyribenzamine before tlie ne.xt treatment 
with hyaluronidase. The admini.st ration of Pyribenzamine, however, was followed by a 

•Second of three pnper.s on hyaluronida.«o studies train tlie Jolin C. Oliver iVIomori.ii Ke- 
searcli Foundation and tlie Departments of Obstctrics-GynccoIogy, and of UroloKy. St. Mar- 
garet Memorial Hospital, Pittsburgh, Pa. 
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by Judd. Of these 7 cases, 5 ■were found to be cases of carcinoma in situ (intra- 
epithelial carcinoma). The other two were eases of early, infiltrating squamous- 
cell epitheliomas of the cervix, Stage I (classification of extent of groui:h on 
basis of I to IV). Emmert and .Taussig^ reported four cases, all of which were 
squamous-cell epitheliomas. In 77 of the 78 eases reported by Harvey and 
Eitehie,' epidermoid carcinoma was present, and in one case a sarcoma. 

_ The reasons given for the rarity of this condition are numerous. Some pro- 
tection may be afforded by the cornifieation of cervical epithelium which occurs 
when the cervix is outside tlie vagina. Indeed, cervices in cases of procidentia 
have less areas of infection than the average eeiwix. There is also less vaginal 
secretion and relatively more free drainage. Usually uterine prolapse develops 
later in life than does cervical carcinoma. Women with prolapse often seek 
medical treatment earlier in the course than patients who have carcinoma. These 
last two factors did not hold true in' the ease reported herein. Definite reasons 
for the unusualness of this condition cannot be stated. 

Vaginal hysterectomy seems to be tlie treatment most favored for cervical 
carcinoma in prolapsed uteri. At the same time coexisting cystoeele and reeto- 
cele may be repaired. In view of the fact that most of tliese tumors are either 
early Stage I lesions or actually carcinomas in situ, this choice seems justified. 
However, Harvey and Eitehie favored radium therapy first, with subsequent 
operation if needed. Boukalik- reported one case in which treatment with 
radium alone resulted in cure of the prolapse and no evidence of recurrence of 
the carcinoma eleven and a half years after treatment. If, as a result of clinical 
examination and biopsy, the carcinoma is thought to have spread beyond the 
cervix, radium therapy would seem to be the more rational approach to the 
problem. 

Summary 

Prolapse of the uterus complicated by carcinoma of the cervix is a rare 
condition. In the case of this type reported, vaginal hysterectomy and repair 
of vaginal relaxation were employed. The tumor proved to be an adenocar- 
cinoma of cjdindroma type. No other cases of cylindroma of the cervix were 
found in ' the literature. Vaginal hysterectomy is probably the treatment of 
choice in eases of prolapse of the uterus and carcinoma of the cenfix if the 
cervical tumor is definitely a carcinoma in situ or of Stage I. Eadium therapy 
should be used first if the carcinoma has extended beyond the cer-vix. 
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Stokes, E, Malcolm: The Association of Estrogenic Administration and Adenocarcinoma 
of the Endometrium, West. J. Surg., page 494, Sept., 1948. 

A carcinogen is a chemical or pliysieal substance which applied under certain condi- 
tions induces a malignant tumor. Estrogen, chemically related to polycyclic hydro- 
carbons, is a carcinogen. Neoplastic cells arise from foci where rapid cell division is 
occurring in response to a repair or regeneration stimulus. When some external factor 
is introduced which interferes with the maturation of the normal cell enzyme pattern, the 
cells revert to the embryonic type. There is evidence to suggest that the estrogens ac- 
celerate such a reversion, possibly through their effects upon cell protoplasmic enzyme 
maturation. 

There was a Negro woman, aged 05 years, 19 yeai's postmenopausal, who received 470 
doses of 0.1 mg. of stilbestrol over a period of 21 months. The uterus enlarged progres- 
sively and at operation an endometrial polyp with adenocarcinoma was found. It is the 
long, continuous administration of small estrogen doses that is more apt to cause carcinoma 
than the larger doses administered over shorter periods. William Bickers, 

Cabrera, G., and Guzman, F.: Sarcoma of the Fallopian Tube, Clinical Case Report, Bob 
Soc. chilena de obst. y ginec. 13: 04-G7, May, 1948. 

The authors describe a rare case of primary sarcoma of the Fallopian tube in a 59- 
3 'ear-old patient with histoiy of S deliveries and two spontaneous abortions. Her meno- 
pause occurred at age of 56 years. Pain and six daj’s of vaginal bleeding were the first 
sj'mptoms. She gained 13 kilograms in eight months. The tumor on ^he right tube 
measured S.O cm. in diameter and the microscoiiic diagnosis was sarcoma of the tube. 
Because of peritoneal implantations tlie patient received radiotherapj' subsequent to sur- 
gerj'. Clair E. Folsome. 


Vergara, C. Casarin: Uterine Fibroids and Fundal Carcinoma, Ginec. y obst. de l^Iexico 

3; 11.5-128, April, 1948. 

Vergara reviews 4,012 operative cases seen in Pavillion 25 of the General Ho.spital in 
Mexico Citj' between October, 1938, and August, 1947, Among these were 410 cases of 
uterine fibroids treated surgically. Ten of these ca.se.s, 2.5 per cent, prosenled coexisting 
adenocarcinomas of the fundus uteri. 

The author concludes that aiy woman who bleeds in menopause should submit to 
hj'sterography and endometrial biopsy although preferably a diagnostic dilatation and 
curettage. His treatment recommendation includes total In-sterectony. 

The article includes three tables and fourteen illustration.s. The photographs of 
thirteen hvstcrograms are striking in their bizarre shadows and illustrate well the intra- 
uterine patterns of coexistent fibroids and corporal carcinoma. Clair E. Folso.me. 
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marked skin eruption, arid further applications of hyaluronidase were not attempted. The 
patient also states that she has been troubled for the last ten years with pruritus ani and 
has had various treatments for this condition without favorable results. However, this 
was not made worse during the course of the vaginal reactions to hyaluronidase. 

The patient gives no history of anj’’ allergic manifestations, such as asthma, hay 
fever, hives, or eczema. There is no family histor}’' of allergy. 

Intradermal tests with various dilutions of hyaluronidase extract gave uniformly 
negative results. Passive transfer was negative. A patch test performed on the skin close 
to the external genitals was negative; a scratch patch test with this material in the same 
area was slightly positive. The application of a small amount of hyaluronidase to the 
vaginal mucosa caused considerable irritation and exudation within a short time. 

Comment 

A case of local contact dermatitis due to bull testis hyaluronidase is here- 
with reported. Apparently hyaluronidase is not a primary sensitizer. This 
case must be considered one of allergic type of eczematous contact dermatitis. 
The possibility of an atopic factor responsible for the respiratory symptoms 
must also be considered, even though the intradermal tests were negative. 

Eeferences 

1. Kurzrok, R., Leonard, S. L., and Conrad, H.: Am. J. Med. 1; 491, 1946. 

2. McGlean, D., and Rowlands, I. W.: Nature 150: 627, 1942. 

3. Fekete, E., and Duran-Reynals, F.; Proc. Soc. Exper. Biol. & Med. 52: 119, 1943. 

4. Leonard, S. L., and Kurzrok, R.: Endocrinology 37: 171, 1945. 

5. Tafel, R. E., Titus, Paul, and Wightman, W. W.: Am, J. Obst. & Gynec. 55: 1023, 194S 
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Endometriosis 

Gori, E. M.: Tubal Endometriosis, Endosalpingosis, Obst. 7 ginec. latino-am. 7: 242-264, 

June, 194S. 

Gori restudied the pathology of Fallopian tubes taken from 862 patients over a period 
of twenty-five years in the Gynecology Clinic of Medical School of Buenos Aires. Among 
these cases the tubes showed no involvement in 146 instances; 24 cases of acute salpingitis; 
16 subacute, and 291 cases of chronic salpingitis; 67 cases showing a tubercular process; 192 
cases in which tlie tubes showed sequelae from chronic inflammatory change; 118 instances 
of tubal pregnancy; 4 cases of primary tubal carcinoma; 2 cases of hemorrhagic infarction, 
and one case each of actinomycosis and lymphosarcoma of the tubes. Among the 862 cases 
were found 77 patients showing endometriosis or endosalpingosis, an incidence of 8.9 per cent 
of the tubes examined. 

The distribution of the endometriotic processes in the tubes were listed in the following 
groups: involvement of the interstitial portion and isthmus of the tube, 22 cases; involve- 
ment of the ampullar and distal end of the tube, 15 cases; diffuse process in the tube, 3 cases; 
peritoneal portion of the tube, 6 cases; endosalpingosis of the interstitial and isthmus of the 
tube, 16 cases; endosalpingosis of tlie ampullar and distal region of the tube, 8 cases; and 
endometriotic processes in tubal pregnancies, in 10 eases. Endometriosis was found in 5.9 
per cent and endosalpingosis in 3.0 per cent of the cases; the former was found most often 
in tlie fourth decade and the latter diagnosis in the fiftli decade. Dysmenorrhea was present 
in 73.6 per cent of the cases having endosalpingosis and in 45.9 per cent of the patients with 
endometriosis. The closer the endometriotic process w’as found to tlie uterus the greater was 
the incidence of dysmenorrhea as a symptom. Sterility was present in 52.1 per cent of the 
cases having endometriosis in the internal portion of the tubes as compared to 62 per cent 
sterility in patients liaving endosalpingitis. Uterine fibroids were found in 50 per cent of 
the series. Other localizations of the process besides the tube were found in 36 per cent of 
the cases. Among 113 tubal pregnancies, endometriotic lesions were found in 9.7 per cent 
of the series and in this group of tubal pregnancies there were 37.6 per cent of the group 
having associated fibroids. The author regards the Philipp and Huber modified theory of 
Sampson as the most logical to explain the pathogenesis of these processes. Seven tables and 
an unusually comprehensive bibliography accompany the article. Clair E. Folsome. 

Brocq, Pierre: The Status of Endometriosis in Gynecology, Eev. brasil. do cir. 17: 289- 
296, .June, 1948. 

Since certain well-known French authorities still fail to recognize the entity of 
endometriosis, the author, a professor at the Paris Medical School, deems the subject 
worthy of factual review. First, he cites the pathological findings in the genital tissues, where 
endometriosis is much more frequently found, and then adds his observations anent the para- 
genital and cxtragenital findings in an excellent guest editorial. In the extragenital group 
he describes the lesions in the following order of frequency — the rectum, sigmoid, appcndi.x, 
and the small intestines in the intestinal group; elsewhere, by order of frequency, the lesions 
are seen on the round ligament, the inguinal canal, laparotomy scars, perineal areas, and on 
the umbilicus. He cites three unusual cases of endometriosis located respectively on the thigh, 
the elbow, and the anterior surface of the forearm. He cites several ca.ses, from the liter- 
ature, that were most troublesome to e.xplain from the pathogenic viewpoint; e.g.. Gander’s 
case of endometriosis of the scrotum in a male operated upon for hernia. The latter author 
mentions a similar second case in his article. 

The author then considers endometriosis from the clinical viewpoint of the gj-necologist, 
the surgeon, and the histologist. The surgeon generally regards these lesions as uncommon. 
The gjmccologist regards it as essentially a pathological state seen frequently with other 
gynecologic conditions but primarily as a lesion producing the symptom of secondary dys- 
menorrhea. The pathologist decrees the poorer term endonietrioma whUe the term adenomyo- 
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Endocrinology 

Eauramo, Lauri: The Level of Tocopherol (Vitamin E) in Blood Serum and Milk. The 

Values of Serum Tocopherol During Pregnancy and Lactation, Acta obst. et gynec. 

Scandinav. 27: Supplement 2, 1947. 

The author completes an important contribution on tocopherol (Vitamin E) in its 
relation to pregnancy and lactation, in the dual departments of Biochemistry and Ob- 
stetrics and Gjmecologj^ at Helsinki University. His veil-documented and extensive 
bibliographic report first reviews the influence of Vitamin E on tissue growth and hor- 
mone influences in laboratory animals. He then surveys numerous methods to evaluate 
tocopherol in blood serum and milk. To attain a greater degree of accuracy with micro- 
chemical methods he originates a new modification of the Emmerie-Engel dipyridyl- 
fenichloride test and an original revision of Ivofler’s chromatographic adsorption procedure. 
In the latter he describes a more prolonged extraction method as well as a mechanical 
separation of the fluorescent portion of the chromatogram. 

In his series of 53 nonpregnant women he noted 512 gamma per cent tocopherol 
value. Among the small group of normal mates the tocopherol value was found to be 416 
gamma per cent. Tocopherol values were obtained throughout various phases of the men- 
strual cycle in the nonpregnant women. No significant changes were found related 
to any phase of the cj-ele. 

Serum tocopherol values increased in the course of pregnancy gradually on a slowly 
climbing curve from the nonpregnant value of 513 gamma per cent up to an average of 
1,131 gamma per cent immediately before delivery in a series of 32 pregnant women. 
There was only a slight fall during the first week after delivery, with an average value of 
992 gamma per cent at the seventh postpartum day in the blood serum of sixteen women. 
During the first two months of nursing the serum tocopherol values returned gradually 
to nonpregnant figures but continued nursing reduces still more the serum tocopherol levels 
to an average of 300 gamma per cent. Large babies or sex of babies showed no reflection 
in the tocopherol serum level of the nursing mother. 

The author, comparing his findings to serum level of tocopherol in nonpregnant cases 
in Holland and America, found lower figures in Holland and America than in Sweden. 
On the other hand he did find that the serum tocopherol level of pregnant women was the 
same value in Sweden and Holland. 

One unique finding was that the tocopherol value in mother's milk was very high on 
the first day of nursing, varying from 1,000 to 3,480 gamma per cent in the first four days 
of nursing, but within 25 days from delivery the tocopherol content in maternal milk was 
generally under 300 gamma per cent. 

The serum tocopherol average values in cows was 446 gamma per cent; for bulls 
337 gamma per cent; for horses 156 gamma per cent and for pigs 85 gamma per cent. 
Eauramo was unable to find, with his methods, any measurable quantities of tocopherol in 
cow or goat milk being sold in Sweden. 

Sixteen excellently prepared tables and a well-organized method of presenting his evi- 
dence in his 77-page study assist the reader in following the observations vitli ease. 

Claire E. Folsome. 


Nunez, A. Clavero: The Use of Estrogens in the Differential Diagnosis of Metrorrhagias, 
Eevista Portuguesa de Obstetricia, Gincologia e Cirurgia 1: 189-190, June, 1948. 

The author states that the bleeding from metropathia hemorrhagica can be distinguished 
easily from bleeding from incomplete abortion by injecting, in a single dose, 150,000 I. U. of 
dihydrofolliculin benzoate or any other natural estrogen of similar activity. If it is a ques- 
tion of metropathia hemorrhagica the bleeding lessens several hours later and ceases en- 
tirely the day following. The same method applies to menopausal bleeding which ceases if 

. - xT Clair E. Folsome. 

there is no organic pathology. 
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came pregnant; however, only 93 of the group of 250 had a conceivable chance of pregnancy, 
making the percentage incidence 31.0 per cent. Among the 33 women having pregnancies, 
there was a total of 51 pregnancies, of which 33 went to term, three to premature delivery 
and fifteen resulted in miscarriage. In total, the mothers in this group gave birth to 36 liv- 
ing infants and one stillborn child. Spontaneous delivery occurred in , 29 instances, forceps 
in five, and section was done on only one mother. 

In five of the married women having conservative myomectomy, there was a history of 
three to fifteen years of preceding sterility. All these patients became pregnant within a 
year after surgery. 

The author concludes that the uterus should be, as far as possible, left intact during the 
reproductive age period. He feels that the number of surgeons doing conservative opera- 
tions for fibroids is increasing, altliough they are still far outnumbered by tliose who prac- 
tice the too common total extirpation and, therefore, needless sacrifice of the uterus. Fifty- 
four tables and two figures are included in this excellent article which could well be read 
in detail by more American gynecologists and surgeons. Claie E. Folsome. 

Palmer, Raoul: Instrumentation and Technic of Gynecological Celioscopy, Gynec. et obst. 

46: 420-431, April, 1947. 

Palmer reports his experiences after completing 250 gynecological celioscopies, with 
no untoward serious complications, and obtaining definite clinical information in 240 
cases (96 per cent) in the series. Upon tliis justification he evaluates the techniques and 
methods in current use in gjmecology. He describes three principal methods: (1) Irving 
Stein’s method of outlining pelvic organs by pneumoperitoneum; (2) Kjellberg’s method 
of introducing 40 to 80 c.c. of radiopaque solution via the transuterotubal route (hystcro- 
salpingo-pelvigraphy) and (3) Decker’s culdoscopic method. After using Decker’s trans- 
vaginal approach, with patient in the knee-chest position, some ten times, Palmer con- 
siders it much inferior to the transabdominal celioscopic method for three reasons: (1) 
the vaginal route is least satisfactorj" from the point of asepsis; (2) w'hile ovaries and 
tubes can be examined, the number of additional abdominal fields is limited because of dif- 
ficult instrumentation through the vagina with patient in the knee-chest position, and (3) 
it is impossible to section adliesions from vaginal route but easy from the transabdominal 
route. The author does not summarize his clinical findings save as occasional cases to 
illustrate points of technique. Clair E. Folsosie. 


Thomas, Walter L., Carter, Bayard, and Parker, Roy T.: Radical Panhysterectomy 

(Wertheim) and Radical Pelvic Lymphadenectomy, Soutli. M. J. 41: 895, Oct., 1948. 

Experience with radical hysterectomy and radical pelvic Ijunphadencctomy for the treat- 
ment of cancer of the cervix lias been reviewed. Three groups of patients are compared: 
(1) patients with no previous irradiation; (2) patients who received x-ray therapy only or 
radium therapy only; (3) patients who, prior to. operation, received complete radium and 
x-ray therapy. In the first group (44 per cent) there were eight (24 per cent) in whom 
pelvic Ijunph node metastases were found. In the second group (37 per cent) there were six 
(21.4 per cent) with positive nodes, and in the third group (15 per cent) there were two 
(18.2 per cent) with positive nodes. Microscopic findings in the radiated nodes showed defi- 
nite evidence of radiation effects and it is probable that the cancer cells were destroyed in 
many of these hunph nodes before their surgical removal. 

Seventy-five patients are reported with no death due to operation. Seven of these pa- 
tients had adenocarcinoma of the cervix; and in this group it is felt that operation was defi- 
nitely to be preferred to irradiation therapy. The same may be said for squamou.s-cell car- 
cinoma of the cervical stump and squamous-cell carcinoma of the cen-ix complicated by early 
pregnancy. The majority of patients with carcinoma of tlie cervix will continue to bo treated 
with the "accepted techniques of irradiation therapy, but there is a small group in whom the 
surgical approach is preferred. Miuaa.m BiCKEns. 
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sis can be used only when we are aware of specific pathological findings. Endometritis is an 
incorrect tern: When considered in liglit of the metaplastic theory of pathogenesis the term 
gynoWasts would indicate those undifferentiated uterine cells capable of undergoing meta- 
plastic change into endometrial elements. While the nuiter reviews in detail the theories and 
facts of the implantation and metaplasia hypotheses, and further cites a case he reported 
earlier with Varangot and Aschheim, wherein they found glandular elements in the veins of 
the myometrium during surgical care of a fibroid, the author believes that one cannot dismiss 
entirely tlie metaplasia theory. He cites Eobert Meyer’s suggestion that wliile endometrial 
fragments are capable, under selective influence, of destroying the musculo-elastic walls of 
vessels, tliey iiever pass tlie endothelial barriers. 

In conclusion Brocq states that endometriosis, unrecognized by our forefathers, has a 
vastly distinctive position in our nosology. It should not be included either in the inflam- 
matory states or the new growth categories. It is primarily a dysfunction related to increased 
estrogenic activity. As sucli it can be treated in two ways: by castration in the serious 
cases, or else by hormonal therapy in those exhibiting lesser symptomatology. 

Clair E. Polsome. 

Burnside, Alfred F.: An Evaluation of the Treatment of Endometriosis, South. Surgeon, 

page 645, Sept., 1948. 

Endometriosis, its etiology, and treatment continue to be the object of speculation and 
theories. The author accepts the conclusions of Sampson that desquamated endometrial 
cells at the time of menstruation can regurgitate through tlie tubes and implant on the 
peritoneum. In support of the transplantation theory attention is called to certain cases of 
endometriosis in the abdominal wall following cesarean section. 

Prophylactic measures which may be taken to prevent or stay tlie progress of endo- 
metriosis are correction of retroversion, dilatation of a stenosis, myomectomy, and discarding 
instruments during operation which have come in contact with the endometrium. Advanced 
pelvic endometriosis may be treated by x-ray Avhich is often preferable to surgery. Limited 
experience with tesosterone prompts the author to recommend it. Personal e.xperiences in the 
treatment of tliis disease are cited which add nothing to the Imowledge of the subject. 

William Bickers. 


Gynecologic Operations i 

Ahltorp, Gideon: On Conservative Myomectomy. A Clinical and Statistical Investigation 
of . the Indications and Technique Used, and the Eesults Obtained in Conservative 
Operations for Fibromyomas of the Uterus, Acta obst. et gynec. Scandinav. 26: 
Supplement 6, 1946. 

Ahltorp surveys 282 cases of abdominal myomectomy and 46 cases of vaginal myomec- 
tomy done at Upsala University Hospital (1923 to 1931) and the Stockholm General Ma- 
ternity Hospital (1931 to 1941). His 238-page report represents a classic on this important 
subject. He found conservative myomectomy used in less than 10 per cent of the total num- 
ber of abdominal operations for fibroids. In a comparison of results of the conservative 
myomectomy to 572 cases of radical abdominal operations for fibroids, in the same period, 
the results of the former were more favorable. There was no mortality in the group operated 
upon conservatively and a 2.0 per cent mortality in the hysterectomized group. 

Of 161 women undergoing enucleation of fibroids, 121, or 75.2 per cent, were free of 
recurrence. The risk of recurrence was found greater in cases where more than four fibroids 
were shelled out but even these percentages decrease as the increasing age of the patient is 
considered. Eight of the 242 cases of enucleation were reoperated upon (3.3 per cent). 
Seventy-five per cent of the patients treated conservatively had relief from menstrual distress. 
TMrty-three of 250 cases operated upon by conservative abdominal method afterward be- 
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endometrium, or definite absence of secretory activity to justify the diagnosis of anovulatory 
menstruation. The remainder of this subgroup (e) all exhibited scant secretory endometrial 
evidence. The sixteen cases of group (c) are individuallj' documented and nine figures illus- 
trate the article. Clair E. Folsome. 

Bushnell, Lowell F.: The Production of Ovulation in the Anovulatory Patient, West. J. 

Surg., page 556, Oct., 1948. 

Failure to ovulate is assumed after four consecutive cycles of uterine bleeding from a 
proliferative endometrium and a concurrent basal body temperature curve showing no evidence 
of a biphasic curve. It is assumed that the anovulatory cycle is the result of either anterior 
lobe failure or antihormone inhibition. The patient is given 20 units of mare serum, gonado- 
tropin, every 2 days during first half of the cycle and 40 units on the last 14 days of the 
last half. If a biphasic curve is induced, she is continued on this routine during subsequent 
months until pregnancy occurs. If biphasic curve does not result the dose may be increased 
to 50 units utilizing the same dose schedule of treatment. This treatment program may be 
used in the treatment of secondary amenorrhea, 40 per cent of these patients developing regu- 
lar cycles after treatment. Administration of chorionic gonadotropin in the last half of the 
cycle favors luteinization of the endometrium. Approximately 50 per cent of anovulatory 
patients were induced to ovulate as indicated by thermal shift and endometrial response. 

William Bickers. 

Benson, Ralph C.: The Effect of Pitressin Tannate in Oil Upon Uterine Bleeding, West. 

J. Surg., page 440, Aug., 1948. 

The physiology of menstruation and the current laboratory and clinical research 
related to it arc presented in one of the best reviews of the subject to appear in recent 
clinical literature. It is evident from the endometrial transplant experiments of Markee and 
the anatomical studies upon the spiral end-arteries of the endometrium that menstruation is 
primarily a vascular phenomenon and more specifically arteriole in nature. The rate of blood 
flow through endometrial spiral arteries is influenced by myometrial contractions, the tortu- 
osity of the spiral vessels, contraction of the radial arteries, and by the total blood volume 
passing through the uterine arteries. The volume of blood passing to the uterus can be 
reduced by means of Pitressin, the vasopressor hormone. Moreover, the nongravid uterus 
is highly irritable to Pitressin, but relatively nonreactive to Pitocin. 

Pitressin tannate in oil was used for treatment of metrorrhagia and polymenorrhea 
in 100 patients, the dose being 1 c.c. of Pitressin in oil for 3 days. Through its action on 
the spiral arteries and the myometrium, uterine bleeding irrespective of etiology was success- 
fully controlled in a large number of cases. The hormone is not curative, but most useful 
in the management of persistent and otherwise uncontrollable bleeding from the nongravid 
uterus. WiLLiAji Bickers. 


Miscellaneous 

Van Bavesteyn, L. W.: The Presence of Ascorbic Acid in the Pellicular Cells of the 
Graafian Follicle in the Latter Phase of Development, the Preovulatory Phase, Acta 
Neerlandica Morphologiae Normalis et Pathological 5: 285-301, 1945. 

Van Ravesteyn, working in the Embryologj’ and Histology Laboratory of Utrecht Uni- 
versity, selected a special strain of white mice known for their high degree of fertility — 47 
generations in 9 years and known as the “047 Loeuwenhoekhuis of Amsterdam strain.” The 
animals were sacrificed by decapitation, the ovaries and vagina removed, prepared n-ith .special 
fixative.s of 10 per cent silver nitrate in the presence of strong acid (to precipitate in tlie cells, 
by reducing the silver salt with sodium bisulfite and light, the ascorbic acid) and tlien the 
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Labor, Management, Complications 

AT)bas, T. The importance of External Hs^terography in the Study of Uterine Ac- 

tivity, Edinburgh ]M. J., page 423, Julj-, 1948. 

The author presents several tracings of uterine activity made witli a modified 
Dodeh’s tachodynamometer. One tracing of antenatal uterine activity confirms the find- 
ings of Murphy by demonstrating the large alpha waves and tlie small beta waves present 
prior to the onset of labor. Stimulation of the postpartum uteras with pituitary extract and 
physiologically at the time of nursing are also demonstrated. The irregularity of the contrac- 
tions in uterine inertia is sliown. Morphine reduced the amplitude and rate of uterine con- 
tractions in eight out of ten cases. Pethidine, on the other hand, increased the rate and 
progressively magnified the amplitude of the individual contractions in seven cases. In three 
cases, however, tlie contractions were not altered. L. M. HiCLLjrAX. 

Beruti, J. A., Tenconi, J. L., and Tenconi, E.: A New Contribution to the Study of Trans- 
j verse and Oblique Presentations, Archivos de la Clinica Obstetrica y Ginecologica 
“Eliseo Canton” 2: 349-365, Sept., 1943. 

The authors classify the transverse and oblique fetal presentations into eight groups; 
dorsoauterior, posterior, superior, inferior, anterosuperior, posterosuperior, anteroinferior, 
and posteroinferior. To provide experimental roentgenographic evidence, tliey took 
numerous x-rays of a stillborn, placing his back con%*exly, into varied positions. They then 
describe seven new cases of transverse presentation and three cases with oblique presenta- 
tion, with radiological data, from private cases seen in the Eliseo Canton Clinic in Buenos 
Aires. 

The writers consider their studies to be important from a practical clinical man- 
agement vie^vpoint. They had fewer diagnostic errors by distinguishing between the dorso- 
superior variety and the breech presentation. They indicate that there is a greater 
tendencj’' for spontaneous correction, with facileness, by e.xternal version in some varieties but 
not in others. In the dorsosuperior presentation there was a tendency to premature rupture 
of the membranes. Three tracings illustrate the article. Clair E. Polsome. 

Menstruation, Dysmenorrhea 

Vignes, Henry: Amenorrhea Among Prisoners, An. brasil. de gynec. 24: 325-330, Novem- 
ber, 1947. 

The author, as one of a group of specialists, visited a concentration work camp at 
Drancy, after the liberation of Paris in September, 1944, sheltering about 9,000 prisoners 
of whom about 2,000 were women. Among the 676 cases with gjmecologic symptoms were 154 
instances of menstrual disorder among whom were 22 cases of menometrorrhagia, 128 eases 
of amenorrhea and four “mixed” cases. The author stresses the significance of emotional 
change npon the induction of amenorrhea in captive women. Clair E. Polsome. 

Uriegas, G., and Guerrero, C. D.: Anovulatory Menstruation in the Etiology of Sterility, 
Ginec. y obst. de Mexico 2: 209-238, June, 1947. 

The authors review 105 consecutive cases of primary sterility in women. Among this 
group they found that 5.71 per cent exliibited anovulatory menstruation. Their criterion 
for study was based largely upon premenstrual endometrial biopsies. Tliey grouped their 
series into throe categories: group a, showing normal endometria, 43 eases; group b, 
showing histologic patterns suggesting decreased estrogenic activity but with some secretory 
activity, 46 cases; and group c, 16 cases, or 15.2 per cent of the series, cxliibiting unusually 
atj-pical endometria. Among this latter group, six cases were found to liave atrop iic 
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employed to begin the transfusion^ using matched blood to complete transfusion. If the 
father belongs to group 0 or A, and as the mother’s blood (and therefore the infant’s 
blood) will not contain anti-A agglutinins, a group A, Rh-negative donor can be used for 
the transfusion without determining the infant’s blood group. But the donor cannot be 
chosen in advance if the motlier belongs to group O and the father to group A, as, if the 
infant was of group O his serum would contain both alpha and beta antibodies and only 
a group O donor would be suitable; but if the infant belonged to group A, a group O donor 
could not be used because of alpha agglutinins in such a donor’s plasma and a group A 
donor should be used. Analysis of other combinations, as given in the table, .shows that 
an AB donor can be used for transfusion if the mother is of group AB, whether the father’s 
blood group is O, A, B, or AB. 

An illustrative case is reported in which the father was of group A, the mother of 
group AB, the father Rh-positive (Rh, rh) and the mother Rh-negative. Repeated 
determinations of the anti-Rli agglutinins in the mother’s blood showed a rapid rise in 
titer during pregnancy of antibodies of the agglutinin type. An Rh-negative donor of 
grouj? AB wms selected for transfusion, and labor was induced two weeks before term. 
A replacement transfusion was given at birth using 500 c.c. of the donor’s blood from 
which half the plasma was withdrawn using saline solution to make up the volume (to 
reduce the conglutinin content of the blood). The child made a good recovery, and the 
donor’s blood cells survived in the infant’s circulation for two months, although the in- 
fant was found to belong to group B. Harvey B. klATTiiEWS. 

Watson, Janet: The Significance of the Paucity of Sickle Cells in Newborn Negro 

Infants, Am. J. M. Sc. 215: 419, April, 1948. 

In this communication an hypothesis is advanced to explain why there are rela- 
tively few sickle cells to be found in the blood of newborn infants whose blood later 
exhibits tj'pical sickling. 

The blood of 226 consecutive Negro newborn infants was studied. The mothers of 
these infants were used as controls. Sicklemia was found in eighteen of the mothers 
and nineteen of the newborns. This corresponds to the usual figure given for sicldeniia 
in this country which is 7.3 per cent. In the series studied, 8 per cent of the 
mothers and 8.4 per cent of the infants had the disease. That sicklemia is Mendelian 
dominant is borne out by the fact that nine of the nineteen infants had mothers wlio 
also had the trait. Study of the blood of the mothers revealed that 84 to 100 per cent of 
the red cells sliowed sickling, whereas there was sickling in onlj- 0.5 per cent to 29.5 per 
cent of tlie red cells of the infants. An explanation of the paucity of sickling in fetal 
blood is that it has been shown that fetal hemoglobin differs from adult liemoglobin. It 
is thought that this difference between the two is due to a variation in the chemical 
structure of the globin. Petal hemoglobin tlius appears to lack the sickling properties of 
adult liemoglobin. To substantiate this theory, studies were continued on infants showing 
sickling through the first four to six months of life. Since the estimated life span of the 
erythrocyte is four month.'*, it would be expected tliat bej'ond this period of life marked 
sickling would occur. This is exactly what happened. Intrauterine death from sickle 
cell anemia has never been observed because fetal hcmogloldn is unable to sickle even at 
the low oxygen tension which exists in the fetus. Herbert J. Simon. 

Patrick, P. E.: Report of a Survey of Children Born in 1941 With Reference to Con- 
genital Abnormalities Arising From Maternal Rubella, Al. J. Australia, vol. I, 35th 

vr. no. 34, p. 421, 1948. 

The types of case.s and abnormalities resulting from rubella in the mother contracted 
during pregnanev are reviewed. The figures continue to prove that the risk is greatc.st 
durng'^the early months of pregnancy. The most frequent abnormality found was deafness; 
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tissue is serially sectioned. It is stained by Henke’s metliod to provide more contrasting 
microphotographs. 

The author found that the follicular cells always contain ascorbic acid in the last phase 
of maturation following the onset of estrus. The amount of ascorbic acid in the follicular 
cells is decreased slightly a little before ovulation. After ovulation, the ascorbic acid is 
concentrated, in the beginning, in the inner cell beds before the follicular cells. Following this, 
the ascorbic acid becomes more prominent in the external cellular beds while the corpus luteum 
is forming. The theca cells of the foUicle contain ascorbic acid during ovulation and the 
follicular fluid gives, at the onset of the preovulatoiy phase, a very clear ascorbic acid 
reaction. 

The article is well illustrated with seven microphotographs and well documented by data 
and bibliography. Clair E. Folsojie. 

Fortes, L., Granjon, A., and Heuville, A.: Tuberculosis and Twinning, Gjmec. et obst. 46: 

112-115, 1947. 

The authors, questioning the older observation that tuberculosis was a factor in twinning, 
decided to study the problem. From Baudelocque Clinic they reviewed twin cases born of 
tubercular mothers over the period from 1914 to 1944. They found 36 cases. In the twenty- 
three-year period, 1921 to 1944, 3,011 tubercular women had been hospitalized after abortion 
or deliver}*. Thirty had a history of twin delivery or abortion and one of a triplet abortion, 
or an incidence of 1.02 per cent of the total pregnancies. In a comparable period in France 
the twinning incidence was 1.10 to 1.20 per cent. In the same hospital from 1914 to 1944 
there were 76,682 nontubercular pregnant cases. Among these were 781 instances of twin 
delivery or abortion, an incidence of 1.27 per cent. 

In 30 years, 36 twin deliveries or abortions among a total of 981 had taken place in 
tubercular cases, or 3.67 per cent of twin cases. The 3,011 cases of pregnancy with tuberculo- 
sis represented 4.83 per cent tuberculosis among the pregnancy series. The authors conclude 
that tuberculosis is not a factor in twinning. 

The prognosis of associated tuberculosis and twin pregnancy was found poor. Maternal 
mortality was 17.0 per cent in the month following delivery as compared to 2.9 per cent in the 
nontubercular mothers giving birth to twins. The over-all tubercular maternal mortality was 
4.8 per cent. The fetal mortality in tubercular mothers with tvdns, sixth month of pregnancy 
to the flrst thirty days after delivery, was 26.6 per cent, as compared to 20.9 per cent in non- 
tubercular women having twins. Clair E. Folsome. 

Newborn 

Wiener, A. S., and Wexler, I. B.; Antenatal Selection of Donors for Exchange Transfusion 

in Erythroblastosis, Anesthesiology 9: 296, 1948. 

In the treatment of erythroblastosis fetalis, replacement transfusion is employed. If 
this is to prevent permanent tissue damage, such a transfusion should be given immedi- 
ately after birth, and it is desirable to select a suitable donor for the transfusion before 
the birth of the child. This can often be done by determining the blood group of the 
mother and father. Since the fetus and the newborn infant do not produce antibodies, 
the only antibodies in the blood of the infant at birth are derived from the mother; the 
mother’s blood group, therefore, is an important consideration. A table is presented 
showing the blood group from which a donor can be selected when the blood group of 
the mother and father are determined. In some cases, however, the donor cannot be 
selected until the infant’s blood group is determined from the cord blood. If a compatible 
donor is not available in cases of great urgency, group 0 blood to which Witebsky’s A 
and B substance has been added to neutralize the alpha and beta antibodies may be 
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Tliere Avas a rapid increase in the radioactive phosphorus turnover in the hypopliyseal- 
diencephalic system in relation to coition, the increase appearing distinctly in appreciable 
values in two minutes after coitus. The increased activity is maintained in the tuber cinereum 
during the first postcoital hour. The pars glandularis of the hypophysis gave aii increased 
activity postcoitally which was maintained for 24 hours vdth peak activity at the second 
half-hour period after coition. An increase was demonstrated postcoitally in ovaries but not 
appearing until thirty minutes after coitus. The high level in ‘ovaries is maintained reaching 
a new maximal plane in nine to eleven hours after coitus; i.e., when ovulation occurs. Upon 
the basis of these observations the authors conclude that the hypophyseal-diencephalic system 
constitutes a functional unit to play a conclusive part in ovulation. Clair E. Folsome. 

Kahanpaa, V.: A New Simplified Radium Applicator for Intensifying the Radiotherapy 

of the Parametria in Cancer of the Cervix, Acta Radiol. 27: 495-504, 1946. 

Kahanpaa, of the Central Listitute for Radiotherapy, Helsinki, develops a new vaginal 
applicator from stainless steel plate in the shape of a narrow “V.” The radium bolts arc 
placed at ends of both distal limbs of the “U” which are bent outwardly. Thise spring ten- 
sion causes powerful lateral pressure. At the same time a tight Y bandage over the bow end 
of the applicator pushes the radium-containing bolts higher up into the parametrial regions. 
This permits a 1,000 mg. hr. greater dosage in vaginal radium treatment tlian was possible 
with other applicators because the rectal wall is displaced more effectively out of the way 
during treatment, thus increasing the ability to deliver a greater parametrial radium dosage 
via vaginal route. The author, after c.xxjerience with 35 cases, states the applicator is now 
part of the regular equipment at their clinic along witli tlie otherwise tlirec-phase nictliod 
of Stockholm. Ten illustrations are included. Clair E. Folsosik. 


Sterility, Fertility, Contraceptives 

Chastnisse, M. L.: Artificial Insemination in Woman, J. de m6d. do Bordeaux 125: 1-15, 

Jan., 194S. 

The author reviews the historj' of insemination in women and animals in a lengfliy 
article. He includes many new references not familiar to American w'orkers in this field. 
He divides his discussion into numerous headings including (1) the indications; (2) contra- 
indications; (3) the tcclmique, under which he considers (a) the choice of the donor, (b) 
evaluation of the semen specimen, (c) the time for insemination, and (d) the technique for 
introduction of sperm; (4) the legal aspects; (5) the moral aspects and (6) the religious 
considerations. 

The author offers no case studies, only a well-i)hnised review. His contribution is impor- 
tant because of Iiis discussion of consideralile literature not available in the States. In sum- 
mary, tlie author condemns heterologous insemination heartily and states homologous in- 
.cemination is indicated only in organic maldcvclopments or previous genital injury in the 
married coui)le. The insemination technique should always bo only vaginal in type. 

Clair E. Fol.some. 

Murray, E. G.: Extragenital Pelvic Pathology in Sterility, Gincc. y obst. de Mexico 3: 

J67-1S0, 1948. 

Murray, of Buenos Aires, selects from 052 .sterility cases, seen at the Sterility (Minic 
of the Pedro A. Pardo Lying-In Hospital, 66 patients presenting extragenital pelvic pathology 
which he considers pertinent to the sterility etiology. The author believes that this group 
of 12.5 per cent of female sterility etiologj’, the peritoneal factor, is often neglected in case 
study and treatment. He divides these “blockings” into several categories: ov:iri:in (ovula- 
tion'precluded by intrinsic or extrinsic layering of resistant fibrous tissue or serosa) ; tubal 



Volume 58 
Number 1 


SELECTED ABSTRACTS 


199 


then followed congenital lieart disease, mental deficiency, and finally cataracts. The 
autliois conclude that despite the lack of experimental evidence, there is sufficient clinical 
evidence in this and other reports to show the grave risk of exposure of the pregnant 
woman to rubella. Certain preventive measures arc outlined to prevent these abnormali- 
ties. The treatment and education of the handicapped are also outlined. 

Willi All Berman. 

Pregnancy, Complications 

O ’Hanlon, E. H., and Stewart, F. S.: Maternal Jaundice in Association With Hemolytic 
Disease Due to Eh Sensitization, Irissh .T. ;m. Sc., 194S. 

Two cases of coincidental maternal ^laundice in Rh sensitization are presented. In 
one, the mother gave birth to an infant with relatively mild hemolytic 'disease. In the 
other, the infant was hydropic. The authors do not establish any causal relationship 
between the maternal jaundice and hemolytic disease. L. ]\I. Hellman. 

Whitelaw, M. James: Thiouracil in the Treatment of Hyperthyroidism Complicating 
Pregnancy and Its Effect on the Human Fetal Thyroid, J. Clin. Endocrinol., Novem- 
ber, 1947. 

The literature to date of cases of hyperthyroidism, complicated by pregnancy and treated 
with thiouracil, is reviewed. A case is then reported of a patient exhibiting marked thyro- 
toxicosis (basal metabolism rate plus Go per cent) who was liospitalized in lier twenty-sixth 
week of pregnancy. Thiouracil treatment was instituted and continued until the forty- 
tirst week of her pregnancy when she delivered an encephalic male monster. The infant sur- 
vived six hours and ten minutes. After death the thyroid gland was removed. The gland 
was found to be slightly smaller than the reported normal, there was no diminution of the 
iodine content, and the histologic appearance was normal. 

Thus, it would appear, based on a single case, that the administration of thiouracil 
lo a hyperthyroid pregnant female has no demonstrable injurious effect on the newborn. 

Herbert J. Simon. 


Radiation 

Borell, TJ., Westmann, A., and Orstrom, A.: Studies on the Functions of the Hypophyseal- 
Diencephalic System and of the Ovaries hy Means of Eadioactive Phosphorus, 
Gj-naecologia 123: 186-200, March, 1947. 

The authors, reporting from the Gynecologj' Clinic at Caroline Hospital, Stockholm, 
determined to find a way to demonstrate the possible role that the nervous centers in the 
hypothalamus niight play in ovarian function beyond the known hypophyseal factors. They 
selected the rabbit as the best suited experimental animal because the maturation and rupture 
of the follicles occur only after intercourse or strong sexual stimulus. Radioactive phos- 
phorus as free phosphorus, P^-, in u per cent glucose solution, vas injected intravenously 
into anestrus and estrus females at predetermined intervals before and after coitus. Castrate 
animals were also examined three to five weeks after oophorectomy. Each animal received 
.6.1 me. in 1.0 c.c. Thirty minutes after injection the animals were killed by decapitation to 
remove all possible blood from organs. The blood, cerebellum, tuber cinereum, pars glandu- 
laris of the hypophysis, and the ovaries were examined for total radioactivity and total phos- 
phate. 

For the tuber cinereum, adenohypophysis, and ovaries the authors found no difference 
in phosphate turnover between the anestrus and estrus female rabbits. In castrate animals 
they found an appreciable increase in the phosphate turnover in the adenohypophysis and no 
increase in the tuber cinereum. 
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fifth .month of ^prfegliaiicyr.; ; Thj&^Ai’vae n’ere studied and diagnosed as those of CochUomyia 
liominivorax. _ Treatnient cop^sip^ted of intravenous injections of a mercury compound, Arsenox, 
and penicillin:''. JBour'pictures’illustrate the lesion, larvae, and insects. Clair E. Polsome. 

Pejxer, D, .Lopez: Some - aohsiderations on Vaginal Trichomoniasis, Ginec. y obst. de 

Mexico 2: 451-455, Dec., 1947. 

The author revicAved the pelvic findings of 500 consecutive obstetrical and gyne- 
cological cases seen at Maximo Avila Camacho Center, Mexico, to evaluate vaginal tricho- 
moniasis. Prom the 500 cases seen, 437 of them, 87.4 per cent, presented leucorrhea of several 
types. Of this series 83 women, or 19.2 per cent, had demonstrable trichomonads in their 
leiicorrheal secretions, and ivliile 104 cases of the 437 Avonien having leucorrhea (20.8 per 
cent) had pruritus, it was found as a symptom in thirty-six instances of the 83 cases (34.61 
jier cent) having trichomonorrhea. 

The patients were treated witli silver picrate suppositories with or witliout acidulated 
douches for a time interval of eight days to six months. There were two cases refractwe 
to this treatment and none showed intolerance to the local drugs used. The author’s break- 
down of his figures on the incidence of this infestation and on correlation of symptoms to 
type of leucorrhea in pregnant and nonpregnant patients is well done. He finds triclio- 
moniasis of greater frequency in pregnant and sterility cases and the symptom of pruritus a 
more constant finding when this infestation is the chief etiologic factor in leucorrhea. 

Clair E. Polsome. 


Chavarria, H. M.: The Treatment of Trichomonas Vaginitis. The Action of Topical 
Estrogens, Bob de la Soc. de obst. y ginec. de Buenos Aires 26: 530-514, Nov. 13, 
1947. 

The author feels there are cyclic aggressions of trichomonads accounting for in- 
creased epithelial destruction periodically. This increased activit}’ of trichomonas seems 
to occur at periods of lowered estrogen levels. To offer resistance to destruction of the 
mucosal stratification, he used local estrogenic therapy onlj’ in fifty-five cases, all observed 
over a long period of time. He not only obtained relief in a large number of cases but -was 
able to clear up some unusually resistant cases. He outlines his rationalization in clear terms 
and this is enlarged upon considerably by numerous discussants of his paper. He relics not 
entirely upon local estrogens, but deems them im 2 )ortant as sup^ilemental local treatment. 

Clair E. PoL.sojrE. 


Branscomh, Louise: Mycotic Vulvovaginitis, South. AI. .T. 41: 534, .June, 1948. 

Severe itching of tlie vulva and vagina will often result in micotic infection. Alicroscopic 
examination of the vaginal secretion on ivct smear often fails to reveal the mycelium or buds, 
or yeast fungi; while culture on Sabouraud’s medium confirms the diagnosis. A simple culture 
metliod is described in ivliich the vaginal secretion is allowed to stand in saline for forty- 
eight hour.«, during which time the growth of yeast fungus occurs and microscopic detection 
is facilitated. 

Treatment of fifty-one private patients ivith propionate jelly is described. Vaginal 
insertion of the jelly twice daily for twenty days was proscribed. A majority were relieved 
of itching within seventy-two hours and thirty-three were cured at the and of three weeks. 
Where skin involvement of the vulva is present, propionate jolly is inadequate for cure. It 
must be supplemented by gentian violet. William Bickeu.s. 
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(obstructed fimbria); and peritoneal (malpositions of upper generative organs by adhesions 
and old adherent exudates). He believes also that there exist functional blockings” when 
the distance between the ovary and the fimbria is increased due to the retraction of the 
mesentery of or ligament of the ovary and/or tube. 

The author illustrates the value of salpingohysterography in the diagnosis of these 
“blocking” factors. Treatment is usually surgical. Twenty- three cases, 34.8 per cent, were 
so treated. Prom this group he has obtained four full-term pregnancies, a success of 17.39 per 
cent folloudng surgery. Eleven figures illustrate the article. Clair E. Polsomk. 


Tubal InsufiSation 

Nielsen, Povl Holm; Injuries Caused by Hysterosalpingography,’ Acta obst. et gynec. 

Scandinav. 26: 565-597, 1946. 

Nielsen, from the University Clinic of the Aarhus Municipal Hospital, Denmark, 
reviews the experience of liysterosalpingographj', with the use of iodized oils only, in his 
own clinic and from questionnaires sent to one hundred thirteen Danish liospitals excluding 
only those with ten beds or less. He estimates 12,000 studies were done by the hospital group 
receiving the questionnaire and 1,098 more were done on 982 patients at his clinic between 
June 1, 1940, and Sept. 1, 1944. 

The one hundred thirteen Danish hospital groups were divided into three classifications: 
A, departments of obstetrics and gynecology, ten in number; B, forty departments of surgery; 
and C, sixty one-department hospitals. Tlie three additional questionnaires overlapped radi- 
ological groups in larger hospitals witli both types of service. In Group A, all used hystero- 
salpingography and five reported no complications; the five others reported ten, plus “a few” 
cases of flareup of salpingitis or parametritis; and one reported one case of perforation of 
uterus. In Group B, thirty-three of forty surgery departments used this method and twenty- 
eight of these had had no complications. The five others reported five re- exacerbations of 
salpingitis and two fatalities (peritonitis). Among Group C, only thirty-one of the sixty 
one-department hospitals used tlie method, while twenty-eight of these had no complications 
and. the remainder reported a scant number of salpingitis recurrences. Only a few hospitals 
used Lipiodol, most using other iodized oil preparations including lodipin, lodumbrin, Per- 
abrodil, Hippodin, or more latelj' Uroselectan B. 

The author found twenty- two patients among his own clinic series of 982 cases (1,098 
liysterosalpingograms) exliibiting mild symptoms (mild temperature rise of 0.5 to 1.0 degree) 
and seven cases with more marked or protracted symptoms. All seven cases had mild to mod- 
erate recurrence of salpingitis. 

Nielsen concludes that he could find no evidence of iodine intoxication, one case of 
uterine perforation, five cases of contrast media introduced into uterine vessels, and that he 
could find no evidence to indicate that hysterosalpingography increased the disposition to 
extrauterine pregnancy. He further concludes that while the technique is simple, it is not 
an insignificant intervention, but that its use in clinical gynecology is immensely important. 
Statistically, the chance for flare-up of inflammatory change is 0.25 per cent, while the 
chance of death is 0.1 to 0.2 per 1,000. Clair E. Folsoml. 

Vaginal Infections 

Da Silva Pereira, J. M.: Myiasis of the Vulva, An. brasil. de. gynec. 24: 331-340, Nov., 

1947. 

The author presents a review of the rare disease, myiasis of the vulva, and adds a neu 
case to the literature. His case was present in a 17-year-old Negro pregnant woman m her 
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American Gsmecological Society. (1876) President, Josepli Baer. Secretary, Norman F. 
Miller, 1313 East Ann St., Ann Arbor, Mich. Next meeting. May 11, 12, 13, 1950, Tlie 
Greenbrier, Wliite Sulphur Springs, Va. 

American Association of Obstetricians, Gynecologists and Abdominal Surgeons. (ISSSl 
President, James E.. Bloss, Huntington, W. Va. Secretary, Leroy A. Calkins, 418 11th 
Street, Huntington, W. Va. Annual meeting Hot Springs, Va., Sept. 7-9, 1949. 

Central Association of Obstetricians and Gynecologists. (1929) President, Earl C. Sage. 
Omaha, Neb. Secretary-Treasurer, John I. Brewer, 104 South Michigan Ave., Chicago, 
HI. Annual meeting Oklahoma City, Okla., Nov. 3, 4, and 5, 1949, Municipal Audi- 
torium. 

South Atlantic Association of Obstetricians and Gynecologists. (1938) President, C. J. 
Andrews, Norfolk, Va. Secretary, E. D. Colvin, 1259 Clifton Eoad, N.E., Atlanta, 
Ga. Next meeting, Feb. 9, 10, and 11, 1950, Hotel Eoanoke, Koanoke, Va. 

A. M. A, Section on Obstetrics and Gynecology. Chairman, W'illiam F. Mengert, Dallas, 
Texas. Secretary, A. B. Hunt, Mayo Clinic, Eochester, klinn. Annual meeting .Tune, 
1950. 

New York Obstetrical Society. (1863) President, Albert H. Aldridge. Secretary, Claude E. 
Heaton, 205 East 69th St., New York 21, N. Y. Second Tuesda 3 \ from October to Maj', 
Yale Club. 

Obstetrical Society of Philadelphia. (1868) President, Carl Bachman. Secretary, George 
A. Halm, 255 S. 17th St., Philadelphia, Pa. First Thursday', from October to May. 
Chicago Gsmecological Society. (1878) President, Herbert E. Schmitz. Secretary, Edward M. 
Dorr, 30 N. Michigan Ave., Chicago 2, 111. Third Frida}’, from October to June, Hotel 
Kniclterboeker. 

Brooklyn Gynecological Society. (1890) President, Heniy S. Acken, Jr. Secretary, J. 
Edward Hall, 429 Clinton Avenue, Brooklyn 5, N. Y. First Friday, from October to 
May, Kings Coimty Medical Society, 1313 Bedford Ave., Brooklyn, N. Y. 

Baltimore Obstetrical and Gynecological Society. (1929) President, Houston S. Everett. 
Secretary-Treasurer, W. Drummond Eaton, 11 E. Cliase St., Baltimore 2, Aid. Aleets 
quarterly at Alaryland Cliirurgical Faculty Bldg. 

Cincinnati Obstetrical Society. (1876) President, Edward Friedman. Secretary, Lester J. 

Bossert, 2404 Auburn Ave., Cincinnati 19, Ohio. Third Thursday of each montli. 
Louisville Obstetrical and Gynecological Society. President, Eudy F. Vogt. Secretary- 
Treasurer, Glenn W. Bryant, Louisville, Ky. Meetings fourth Alonday of each month 
from September to Alay, Broun Hotel. 

Portland Society of Obstetrics and Gynecology. President, Eonald Frazier. Secretary- 
Treasurer, Gifford D. Seitz, 919 Taylor St. Bldg., Portland 5, Ore. Aleetings last 
Wednesday of each month. 

Pittsburgh Obstetrical and Gynecological Society. (1934) President, E. A. D. Gilli.s. 
Secretary, Clarence H. Ingram, Jr., 902 Peoples East End Building, Pittsburgh 0, Pa. 
First Alonday of October, November, December, .January, February, Alarcli, April, and 
Alay. 

Obstetrical Society of Boston. (1861) President, AI. Fletclier Fades. Secretary, II. Bri.sfol 
- Nelson, 1180 Beacon Street, Brooldine, Alass. Third Tuesday, October to April, Harvard 
Club. 


New England Obstetrical and Gynecological Society. (1929) President, Arthur E. G. 
Edgelow, Springfield, Alass. Eecorder, Carini E. Alden, 270 Commonwealth Ave., Boston 
16, Mass. Meetings held in Alay and December. 

Pacific Coast Obstetrical and Gynecological Society. (1931) President, Philip II. Arnot. 


Secretary-Treasurer, E. Glenn Craig, 490 Post St., San Francisco, Calif. 

Washington Gynecological Society. (1933) President, Henry L. Darner. Secretary, John 
Parks, 901 23 St., N.W., AVashington, D. C. Fourth Saturday, October, November, 
.January, Alarch, Alay. 

New Orleans Obstetrical and Gynecological Society. (1924) President, Conrad G. Collins. 
Secretary, E. W. Nelson, 1407 S. Carrollton Ave., New Orlean.s. La. Aleetings held 
October,' November, .January, Alarch, and May. 
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The International and Fourth American Congress on Obstetrics 

and Gynecology 

The Scientific and Educational Exhibit Committee of the International and Fourth 
American Congress on Obstetrics and G 5 -necoIogj' under the Chairmanship of Dr. John 
Parks of Washington, D. G., and the Committee on Motion Pictures -u-ith Dr. Archibald D. 
Campbell of Montreal, Canada, as Chairman have completed preliminary plans for their 
respective sections of the meeting and are ready to issue application blanks for space and 
time. These blanks are designed to facilitate the'work of the committees in selecting and 
presenting exhibits and films of the greatest value and to make it easy for the applicants 
to present a complete description of their proposed displays. They will be sent on request 
by the business office of the American Congress at 24 West Ohio Street, Chicago 10, 111., 
and, ivhen completed, go directly to the chairman of the committee involved. 

The members of the Scientific and Educational Exhibit Committee working with 
Doctor Parks are; Dr. Miguel V. Falsia of Buenos Aires, Sir Eardley Holland of London, 
Dr, Mortimer H. Hyams of Now York, Dr. Alice P. Maxwell of San Francisco, Dr. Lawrence 
!M. Randall of Rochester, Dr. Jorge de Rezende of Rio de Janeiro, Dr. Erik Rydberg of 
Copenhagen, Dr. Donald G. Tollefson of Los Angeles, and Dr. Frank E. Whitacre of Memphis. 

The members of the Committee on Motion Pictures working with Dr. Campbell are: 
Dr. David N. Barrows of New York, Dr. Willard R. Cooke of Galveston, Dr. Samuel A. 
Cosgrove of Jersey City, Dr. Carl Henry Davis of Wilmington, Dr. Ludwig A. Enige of 
San Francisco, Dr. Albert W. Holman of Portland, Dr. Edmundo G. Murray of Buenos 
Aires, and Dr. Robert A. Ross of Durham. 

The scientific program is in charge of Dr. Howard C. Taylor, S42 Park Avenue, Neiv 
York City 21, New York, U. S. A. Those desiring to contribute should address him at an 
early date for further information. 

American Board of Obstetrics and Gynecology 

The American Board of Obstetrics and Gjmecology in annual session in Chicago, 111., 
May 8 to 14, 1949, announced the election of the following officers: 

Walter T. Dahnreuther, M.D., President, New Y^ork, N. Y. 

Joseph L. Baer, M.D., Vice-President, Chicago, HI. 

Willard R. Cooke, M.D., Vice-President, Galveston, Texas. 

Paul Titus, M.D., .Secretary-Treasurer, 1015 Highland Building, Pittsburgh, Pa. 

Robert L. Faulkner, kl.D., Assistant Secretary, 210.5 Adalbert Road, Cleveland, Ohio. 

The other Directors of the Board are: 

F. Bayard Carter, M.D., Duke University, Durham, N. C. 

Daniel G. Morton, M.D., ITniversity of California Hospital, San Francisco, Calif. 

Robert A; Ivimbrough, .Tr., !M.D., 807 Spruce Street, Philadelphia, Pa. 

Lawrence M. Randall, i\r.D., Mayo Clinic, Rochester, Minn. 

The next annual examination meeting 'will be held at the Hotel .Shelburne in Atlantic 
City, New Jersey, May 21 to 28, 1950, immediately follou-ing the International Congress on 
Obstetrics and Gynecology in New York. 
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Omaha Obstetrical and Gynecological Society, (1947) President, Harley E. Anderson. Sec- 
retary, Donald C. Vroman, 813 Medical Arts Bldg., Omaha 2, Neb. Meetings held third 
Wednesday in January, March, May, September, November. 

Oklahoma City Obstetrical'and Gynecological Society. (1940) President, John W. Eeeords. 
Secretary-Treasurer, Henry G. Bennett, Jr., 800 Northeast 13 Street, Oklahoma City 4. 

Cleveland Obstetrical and Gynecological Society, (1947) President, Eobert E. Faulkner. 
Secretary, G. Keith Folger, 10515 Carnegie Ave. Meetings on fourth Tuesday of 
September, November, January, March, and May at University Club, 3813 Euclid Ave., 
Cleveland 15, Ohio. 

New Jersey Obstetrical and Gynecological Society. (1947) President, Herschel Murphy. 
Secretary, Benjamin Daversa, Spring Lake, N. J. Meetings semiannually. 

Honolulu Obstetrical and Gynecological Society. (1947) President, Frank C. Spencer. 
Secretary-Treasurer, H. McLeod Patterson, 202 King Kalakaua Bldg., Honolulu, 
Hawaii. Meetings third Monday of each month, Mabel Smyth Building. 

Oregon Society of Obstetricians and Gynecologists. President, Gerald Kinzel. Secretary- 
Treasurer, Theodore M. Bischolf, 529 Mayer Bldg., Portland 5, Ore. Meetings held on 
third Friday of each month from October to May. 

National Federation of Obstetric-Gynecologic Societies. (1945) President, Ealph E. Camp- 
bell. Secretary, Woodard D. Beacham, 429 Hutchinson Memorial Bldg., New Orleans 
13, La. 

Dayton Obstetrical and Gynecological Society. (1937) President, A. D. Cook, Secretary, 
L. O. Frederick, 413 Third National Bldg., Dayton 2, Ohio. Meetings, third Wednesday 
monthly from September through June at the Van Cleve Hotel. 

Dallas-Fort Worth Obstetric and Gynecologic Society. (1948) President, Asa A. Newsom. 
Secretary, A. W. Diddle, 2211 Oak Lawn Ave., Dallas 4, Texas. Meetings in spring 
and fall. 

Queens Gynecological Society. (1948) President, Edward C. Veprovsky. Secretary, George 
Schaefer, 112-25 Queens Blvd., Forest Hills, N. Y. Meetings held second Wednesday in 
February, April, October, and December, at the Queens County Medical Society Bldg. 

Mississippi Association of Obstetricians and Gsmecologists. (1947) President, Walter 
Simmons. Secretary, Eichard H. Street, Jr., The Street Clinic, Vicksburg, Miss. Meet- 
ings held semiannually. 

Florida Obstetrical and Gynecological Society. President, Charles J. Collins. Secretary, 
Dorothy D. Brame, Orlando, Fla. Next annual meeting, Bclleair, April 10. 1949. 

South Carolina Obstetrical and Gynecological Society. (1946) President, J. Decherd Guess. 
Secretary, Arthur L. Elvers, 231 Calhoun St., Charleston, S. C. Meetings held in spring 
and fall. 

Buffalo Obstetrical and Gynecological Society. (1946) President, W. Herbert Burwig. 
Secretary, Clyde L. Eandall,' 925 Delaware Avenue, Buffalo, N. Y. Meetings held on 
the first Tuesday of October through May at the Saturn Club. 

El Paso Gynecological Society. (1948} President, Gerald H. .Jordan. Secretary-Treasurer, 
Gray E. Carpenter, 303 N. Oregon St., El Paso, Texas. 

Kentucky Obstetrical and Gynecological Society. (1947) President, W. 0. Johnson. Secre- 
tary, Edwin P. Solomon, 910 Heyburn Bldg., Louisville, Ky. 

Indianapolis Obstetrical and G 3 mecological Society. (1947) President, David L. Smith. 
Secretary, Sprague H. Gardiner, 314 Hume Mansur Bldg., Indianapolis 4, Ind. Meet- 
ings held in .Tanuary, April, and October. 

Houston Obstetrical and Gynecological Society. (1939) President, .Tohn A. Wall. Seere- 
iary-Treasurcr, Herman L. Gardner, Hermann Professional Bldg., Houston 5, Texas, 
greetings held second Tuesday of each month except .Tul 3 ’, August, utkI September. 

Iowa Obstetric and Gynecologic' Society. President, ,1. H. Eandall. Secretary, William 
C. Keettel, Iowa Cit.v, Iowa. 
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St, Louis Gynecological Society. (1924) President, A. N. Arneson. Secretary, Paul F. 
Fletcher, 634 North Grand Ave., St. Louis 3, Mo. Meetings second Thursday, October, 
December, February, and April. 

San Francisco Gynecological Society. (1929) President, Albert M. Vollmer. Secretary. 
Donald W. do Carle, 2000 Van Ness Ave., San Francisco, Calif. Eegular meetings 
held second Friday in month from October to April, University Club, San Francisco, 
or Claremont Country Club, Oakland, Calif. 

Texas Association of Obstetricians and Gynecologists. (1930) President, Julius Mclver, 
Dallas. Secretary, George F. Adam, 4115 Fannin St., Houston 4, Tex. Annual meeting, 
Dallas, Texas, September, 1949. 

Michigan Society of Obstetricians and Gynecologists. (1924) (Formerly the Detroit Ob- 
stetrical and Gjmecological Society.) President, 0. W. Picard. Secretary, Carl F. 
Shelton, 910 David Broderick Tower, Detroit 26, Mich. Meetings first Tuesday of each 
month from October to M.ay (inclusive). 

Central New York Association of Gsmecologists and Obstetricians. (1938) President, 
Louis G. Fournier. Secretary, Merton C. Hatch, Medical Arts Bldg., Syracuse, N. Y. 
Meets second Tuesday of September, Novembei-, Januaiy, March, and May. 

Alabama Association of Obstetricians and Gynecologists. ‘President, Gilbert F. Douglas. 
Secretary, Hunter Brown, 1922 South Tenth Ave., Birmingham, Ala. 

San Antonio Obstetric Society. President, I. T. Cutter. Secretary, S. Foster Moore, Jr., 
San Antonio, Tex. Meetings held first Tuesday of each month at Gunter Hotel. 

Seattle Gynecological Society. (1941) President, Donald J.. Thorp. Secretary -Treasurer, 
Charles D. Kimball, 734 Broadway, Seattle 22, Wash. Meetings held on third Wednesday 
of each month, Washington Athletic Club. 

Denver Gynecological and Obstetrical Society. (1942) President, Lyman W. Mason. Secre- 
tary-Treasurer, Jack hi. Simmons, Jr., 638 Eepublic Bldg., Denver 2, Colo. Meetings 
held first Monday of every month from October to May (inclusive). 

Wisconsin Society of Obstetrics and Gynecology. (1940) President, Henry A. Sincock. 
Secretary-Treasurer, Edith McCann, 425 East Wisconsin Ave., Milwaukee 2. Meetings 
held in May and October. 

San Diego Gynecological Society. (1937) President, P. L. Martin. Secretary, Albert P. 
Kimball, 233 “A” St., San Diego, Calif. Meetings held on the last Friday of each 
month. 

North Dakota Society of Obstetrics and Gynecology. (1938) President, H. A. Wheeler, 
Grand Forks. Secretary, G. B. Darner, Fargo, N. D. 

Virginia Obstetrical and Gynecological Society. (1936) President, Walter McMann. Sec- 
retary-Treasurer, L. L. Shamburger, State Health Department, Eichmond, Va. Next 
meeting not announced. 

Columbus Obstetric and Gynecologic Society. (1944) President, Wayne Brehm. Secretary, 
Zeph J. E. Hollenbeck, 9 Buttles Ave., Columbus, Ohio. Meetings held fourth Wednes- 
day of each month. 

Naussau Obstetrical Society. (1944) President, Eobert S. Millen. Secretary-Treasurer, 
Peter La Mariana, Williston Park, L. I., N. Y. Meetings, bimonthly from October to 
May. 

Bronx Gynecological and Obstetrical Society. (1924) President, Charles W. Frank. Secre- 
tary, Benjamin Karen, 1100 Grand Concourse, New York 56, N. Y. Meetings, fourth 
Monday monthlj’" from October to iMa 3 ^ 

Washington State Obstetrical Society. (1936) President, John H. Fiorino, Everett. 
Secretary, G. Wendell Knudson, Medical and Dental Bldg., Seattle, Wash. Meetings, 
first Saturday of April and October. 

Kansas City Obstetrical and Gynecological Society. (1922) President, Joseph G. Webster. 
Secretary, William C. Mixson, 320 W. 47tli St., Kansas City, Mo. Meetings, last Thurs- 
day, September, November, .lanuary, and March; first Thursdaj’, M.ay, University Club. 

Los Angeles Obstetrical and Gynecological Society. (1914) President, L. G. Baldwin. 
Secretary-Treasurer, Gordon Eosenblum, 6333 Wilshire Blvd., Los Angeles 36, Calif. 

North Carolina Obstetrical and Gynecological Society. (1932) President, Wallace B. Brad 
ford. Secretary, Eichard B. Dunn. Meeting.s semiannually. 

The Society of Obstetricians and Gynecologists of Canada. (1944) President, .T. Eoss 
Vant. Secretary, J. 0. Baker, Edmonton, Alberta. Annual meeting, June IS to 22, 1949, 
at Jasper Park Lodge, Jasper National Parks. 

Akron Obstetrical and Gynecological Society. (1946) President, George A. Palmer. Secre- 
tary-Treasurer, Alven M. Weil, 1030 First National Tower, Akron 8, Ohio. Meetings held 
third Friday of January, April, July, and October, City Club of Akron, Ohio, Bldg. 

Minnesota Society of Obstetrics and Gynecology. President, Eussell J. Moe. Secretary, 
John Haugen, 100 E. Franklin,. Minneapolis, Minn. Meetings held spring .and fall. 

Miami Obstetrical and Gynecological Society. (1946) President, Homer L. Pearson. Sec- 
retary, John D. Milton, 1104 Huntington Bldg., hliami, Fla. Meetings, second Thur.s- 
day in January, March, May, and November. - 
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(obstetrics) and the pathology (gjniecology) of these organs into two special- 
ties ? Pregnant women have fibroids ; those with malignant tumors become preg- 
nant, and to pursue farther, if neeessaiy, the absurdity of artificial division, 
who will treat the surgical emergencies of pregnancy and labor ? The American 
Board of Obstetrics and Gynecology has done much to educate our profession 
to the idea of the woman’s specialist. More and more there is a tendency 
toward the combination of obstetrics and gjmecology in the fundamental or- 
ganization of departments in our medical schools. During the past few months 
information obtained from questionnaires and medical college catalogues in- 
dicated fifty of seventy four-year medical schools and colleges in the United 
States support combined departments and teach obstetrics and gynecology as 
one subject. Obviously, the trend of medical practice today, at least among 
urban populations, is toward the combined specialty of obstetrics and gjme- 
cology. 

Staff 

The “Full-Time” Staff . — The organization of a clinical department de- 
pends on the chief. Dr. Joseph L. Baer in the opening address of the Third 
American Congress on Obstetrics and G-ynecology said, “I am firmly convinced 
that heads of medical school departments, in our specialty certainly, and prob- 
ably in all clinical specialtie.s, should be seasoned clinicians who have a flair 
for teaching and an appreciation of research.” Dr. Baer’s first specification 
is “seasoned clinician,” I would insist this is not only the first specification 
but also the sine qua non of a department head. Nevertheless, each of us in 
this room can probably remember an instance in his own medical iiistitution 
where the head of some major clinical department was chosen for his research 
achievement — or promise — with the thought that he would learn to be a good 
doctor by and by. 

I submit two simi^le, and yet profound, thoughts. “Simple” because the.v 
are obvious; “profound” because many individuals on medical college faculties 
don’t know them, or refuse to believe: (1) Most students go to medical schools 
to learn to become physicians. (2) The best way to become a physician is to 
observe and treat sick people. The latter can be accomplished only in a well- 
run hospital under competent iJi’ofessional direction. This implies continuity 
of departmental treatment philosoph}^ techniques, and educational policies. 

]\Iuch has been written concerning the i>art-ti7ne versus tlie full-time 
teacher, and the controversy cannot be settled in a general fashion without due 
consideration of local situations. No attempt will be made to settle it here. 
On the other hand, it is permissible to point out that the magnitude of any 
achievement is largely the result of expenditure of time and energy. Obviously, 
the mediocre man whose principal expenditure of time and energy is directed 
toward the development of a clinical department, can and will build larger and 
better than a more brilliant physician devoting most of his talents to private 
practice. On the other hand, when the full-time man posse.sses excellent capa- 
bilities and a sound and active mind, his achievement will be enormous. 

in clinical uroficieucy, I believe the department head must possc.s.s 
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PRESIDENT’S ADDRESS 

The Organization and Relationships of a Department of Obstetrics 

and Gynecology 

WiLLiAiM P. Mengert, M.D., Dallas, Texas 

T his address will offer certain thoughts concerning the organization and 
relationships of a Department of Obstetrics and Gynecology. j\Iy only 
justification for so doing lies in twenty years’ experience and more or less inti- 
mate association, since graduation from medical school, with three such depart- 
ments. 

You will note that no mention has been made of separate academic depart- 
ments of Obstetrics or of Gynecology, nor null there be after this paragraph. 
The time wlien medicine was divided into the groups of those who cut and those 
who do not has long since passed. Perhaps tlie teclinieal aspects of surgery 
were one time so exacting and demanding as to justify concentration of training 
on manual skill. In some measure this is still true of the surgery of the head 
and thorax but not in other fields. The surgeiy of the female genitals requires 
training and skill, but anj^ good physician with ten active fingers and ample 
clinical material during his residency j^ears can learn the techniques. He does 
not have to be a virtuoso to acquire gynecologic operative proficiency. Far 
more important than polished technical skill is the loiowledge of when not to 
operate and- what not to do. Who knows this better than tlie man devoting his 
life to study of the physiology and the pathology of the female generative ap- 
paratus? Moreover, is it not absurd to attempt separation of the physiology 

Note: The Editors accept no responsibility for the -s-iews and statements of authors as 
published in their ' ‘ Original Communications. ’ ’ 
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If the department is large, more than one full-time professional teacher 
is necessary. All should enjoy the privileges accorded the chief, but scaled in 
proportion to rank, training, and ability. 

Visiting Staff.— In addition to the nucleus of full-time men, a group of 
clinical instructors chosen from ph,ysieians in the private practice of obstetrics 
and gynecology in the community is invaluable. These men have much to 
contribute to the instruction of students and house officers. In return, a certain 
proportion of the clinical work should be assigned to them, but ahvays the 
majority must be reserved for the resident staff. Moreover, it should be clearly 
understood that these part-time clinicians are men of experience and years 
bejmnd the training level. It is no part of the function of any clinical depart- 
ment to give part-time residency training to men engaged in the gainful prac- 
tice of medicine. The function of the clinical instructor is to teach, and it is 
for this purpose that clinical material is made available to him. If he is not 
qualified bj'" training or experience for a staff position he must be relieved of 
his duties. Finally, I do not believe the visiting staff should rotate in control 
of the service, otherwise continuity and integration of policy and technique 
are lost. 


Resident Staff . — The basis of a good department of Obstetrics and Gyne- 
cology is the hospital clinic, with ample numbers of patients both in tlie out- 
patient department and on the wards. The resident service is the heart and 
soul of the clinic. The residents, working always under adequate supervision 
by the full-time and visiting staffs, carry the clinical load and do the bulk of 
the person-to-person medical student teaching. In other words, they disseminate 
the teacliings of the senior staff. Alert, aggressive, intelligent, and curious 
young men are always attracted to the institution whose teaching program is 
coordinated and allows for upward progression. Principally, they learn from 
the patient, and it is precisely for that reason they are in the hospital. On the 
other hand, they must be properly supervised. Too little supervision is, per- 
haps, worse than too much, although the latter is not good. The resident must 
be given general directions, taught basic philosophies, and be free to work out 
details. Nevertheless, he must always be subject to prompt, fair, and certain 
criticism for obvious error. The training of the senior resident is a highly 
personalized affair and, except that patient care is essential, approximates the 
ideal of teaching through the medium of two men sitting on a log. The senior 
resident must be permitted to exerci.se judgment and perform obstetric and 
gynecologic operative procedures without the threatening nuisance of a hovering 
staff man. These are the years when he ceases to he an amateur and becomes 


a professional. Obviously, he will get into trouble on occasion, and some human 
suffering is inevitable. The surgical injuries and deaths during an eight-year 
period were investigated in a department of Obstetrics and Gynecology where 
the gynecologic operations were performed about half and half by Ihe resident 
and 'senior staffs. Twenty residents were responsible for thirty-eight injuries 
and eight deaths more than were the senior staff gynecologists. The injui-ics 
were repaired and did not result in permanent disal)ility except in one or two 
instances. This is not, in my opinion, expensive training per resident. In case 
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It may be true that love of and desire to teach must be born into a man, but 
it is equally true that one so favored by heritage must develop skills through 
experience. 

Finally, the department head should be blessed with curiosity. If he 
possesses the desire to know, and to learn, inevitablj^ he will impart some of 
this quality to his colleagues. Curiosity engenders research. In the field of 
research, as in any other, techniques and skills are acquired only by the “hard” 
way, namely experience and practice. 

Recently, Walshe^ wrote the following in the Lancet about two categories 
of teachers: 

Thomas Lewis clearly foresaw such a danger and warned against it; but it is clear 
that the presence in the modern medical scliool of two categoj'ies of teacher, the practising 
consultant and the salaried academic teacher, opens the door to this disastrous dichotomy. 
The practising teacher is familiar in his everj'day work with the individual seen against the 
backgrounds of his home, his family, and his work. The full tide of Imman needs and 
distresses bears down dailj' upon him, and the arts and techniques of medicine are his con- 
stant and exliausting preoccupation. He may cease to look beyond them. 

For the cloistered academic teacher life is different. He gets his patients washed and 
tidied and laid out in rows in iiospital wards; their importunate and exacting wives and 
mothers-in-law do not intrude upon his profound cogitations. No unpleasant smells or 
noises break in on his ordered eloquence; house-physicians and nurses wait on his bidding 
and tremble at his voice, and all those seeming irrelevances that are so necessary to the 
balanced comprehension of the patient’s total situation are carefully tidied away out of his 
sight. He does not miss them, for he has never known them. He is rather like the 
florist who can arrange the plucked blooms, from which the dead leaves and dirty roots have 
been removed and the earwigs shaken off, into all the combinations of form and colour his 
fancy dictates. 

This rhetorically fancy diatribe was quoted because it seems to me to 
suggest its own answer to the “disastrous dichotomy.” Obviously, the de- 
partment head must treat his own private patients. Then students cannot 
ignore certain of his teachings as impractical because he lives a cloistered 
academic life. Moreover, he should be allowed to pocket his earnings. To ask 
the academician to see private patients and turn the income over to the in- 
stitution not only thrusts the medical school directly into the competitive prac- 
tice of medicine, but also represents the worst ' possible form of organized 
prostitution. 

I believe in a S3\stem which encourages, enables, and requires the so-called 
“full-time” chief to devote the major part of his time, effort and energy to 
his department. I believe he should be allowed to utilize part of his time in 
gainful private practice not only for its humanizing infiuence, but also for 
augmentation of salary. Any full-time professional teacher in a clinical de- 
partment expects to earn less than his practitioner colleagues. On the other 
hand, he should not he asked to take a financial beating, and his income should 
be sufficient to provide for the present, old age, and the education of his chil- 
dren. To prevent him from going “money mad” and neglecting his responsi- 
bilities, some sort of control is desirable. This may be in the form of limitation 
of time, earned money, or number of patients, depending upon local conditions. 
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On the other hand, good residency training represents the highest t 3 ^pe of 
postgraduate education, and the man receiving it could reasonabty be expected 
to pay a tuition fee. It is impossible to strike a financial balance between what 
the resident might owe in lieu of a tuition fee, and what the institution owes 
for his services to 23atients. In anj* event, there seems to be no immediate pros- 
pect of a change in our mores. The resident will continue to be irked at receipt 
of a stipend totaling less than the pa.y of the most worthless and ignorant hos- 
pital orderl 3 ^ Therefore, prior to decision to accept a residencj’, he must bal- 
ance the value of the training he expects to receive against the extent of the 
personal sacrifice demanded. 


Teaching 

Teaching is done on many levels in a department of Obstetrics and Gyne- 
cology, and it is difficult to saj'- which is the most important. Nevertheless, 
we must never forget that the sole reason for the organization of anj’’ medical 
school, however far therefrom it may have departed, was to teach medical 
students. In general, as Pindlej'’ showed some years ago, and Stander re- 
cently, obstetrics and gjaieeologj'^ do not receive proportionately adequate 
time in the medical curriculum. It is argued, of course, there is so much, to 
be absorbed, and obstetrics is a rather prosaic sort of business anj’Avay. Be- 
sides, baby snatching can’t begin to offer the mental stimulation afforded by 
the intricacies of medicine and surgery. Be that as it may, the obstetrician 
has an unanswerable argument. There must, and will, be babies and we don’t 
want our women to die during the birth process. The remarkable decrease 
in the maternal mortality rate of the United States since 1929 should be ample 
testimony to the importance of the teaching of obstetrics to medical students. 
Many rural general practices are built upon obstetrics, since the young pros- 
pective mother tends to choose a jmung phj’^sician so that her familj’- may grow 
with him. The general practitioner not onlj^ is delivering the majority of 
our women, but will continue to do .so for manj’- jmars to come. For this reason 
alone, the medical student must receive ample instruction in the fundamentals 
of obstetrics. 

Our teaching of obstetrics and g.ynecolog 3 ^ is integrated throughout tbe 
didactic and ward classes, and begins as soon as possible after the student ma- 
triculates into medical school. Daring his preclinical courses he is introduced 
to patients whenever possible in order lo illustrate some of the abstract things 
he is learning. During the seeond-j^ear course in general phj^sical diagnosis, 
the specialized diagnostic techniques of obstetrics and g 3 meeology are taught. 
Current trends are entirely away from the lecture as a medium of medical school 
teaching. Evei’ 3 wdiere, we hear tlie cry to abandon tlie lecture and throw the 
student into the out-clinic and wards, there to sink or swim. TJiere can be 
no doubt tliat in the past there were too many lectures. There can also be 
no doubt that the didactic lecture is abused. If the content can be read in a 
current text, the lecture may be a waste of the student’s time. On the other 
hand, a well-organized lecture can save untold hours of student effort, by plac- 
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you do not agree, think of the financially eager young graduate, fresh from an 
unsupervised internship and impatient to begin cutting. He acquires surgical 
training without supervision on private patients and is paid for so doing. 
Unfortunately, we can only guess at the frightfulness of his records, if he keeps 
them. Jolm B. Deaver used to say, “Grave^mrds are filled with the mistakes of 
young surgeons.” Contrast this hit-or-miss acquisition of knowledge and skill 
with the coordinated training afforded bj'- a supermsed residenc5\ We can rest 
assured that during the latter no graveyards are filled, although an occasional 
patient may die. 

A good residency program must allow for frequent formal conferences, 
including mortality, pathology, clinical case presentations, reports of research 
and of reading. It should also stimulate interest in some basic science. When 
a resident exliibits interest, provision must be made for research in one of the 
basic science departments. There should be a sufficient number of residents so 
that eaeh will have some excess of time ab.ove that required for the routine hos- 
pital ward and record work, and medical student instruction. Each resident 
must have opportunity for reading, thinking, and some sort of investigative 
endpavor. When routine matters constantly push the resident to the limit of 
phj^sical endurance, the value of his training inevitably decreases. 

How long should the residency years last? The American Board of Ob- 
stetrics and Gynecology has decreed a minimum of three years after the in- 
ternship. Certainly, we will all agree this is the least possible time required to 
impart the fundamentals of our specialty. Also, it is entirely inadequate to 
train a teacher. On the other hand, undue extension of residency training to 
seven or eight years is absurd. At the present time, most of our residents are 
medical G.I’s. They have devoted three to five years to service for the nation 
and are understandably anxious to start practice. Finally, the length of the 
residency training will depend, to some extent, on the community need for 
specialists. AVhere the need is not acute, the length of service may be increased. 

At the present time there is an ample supply of excellently taught young 
men, eager to undertake the necessary years of resident training. It is impos- 
sible to say how long this situation, iirtensified by the post-war demand, will 
continue and when it will become necessary to offer financial inducements to 
prospective residents. At tliis point, perhaps a Inief recapitulation of the 
financial aspects of residenej’ training may be in order. Most residency services 
provide room, board, and laundry and pay stipends sufficient onU to buy the 
bare necessities of life for a single man. Almost none of them makes provision 
for wife or family. In consequence, the prospective resident must either delay 
marriage or possess an independent income. Many excellent but impecunious 
young graduate physicians thus are lost to this and to other specialties. In 
this connection, we must also remember that residency training is the “grade 
school” in the training program of the medical college professor. If we de- 
sire good teachers, we must have good residents. It is true that compromises 
can be made, and some men struggle thi'ough a residency on phenomenally 
small incomes. This can, however, be overdone and the consequent pauperizing 
of the young physician and liis wife may produce irreparable psychic trauma. 
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duties, and lie is not entitled to a credit line for so doing. I do not believe 
liis name sliould.be attached to any jiaper unless lie contributed ideas or actual 
labor over and above the composition of the text and arrangement of the data. 

Budget 

Finally, the question arises, what does this program cost? Certainly, the 
budget of the Department of Obstetrics and Gynecology should lie on a par 
with that of the other major departments. Unfortunately, this is not always 
the case. It is difficult to make any generalized statement regarding budget, 
because conditions vary with the school. On the otlier hand, it is possilile to 
venture the lielief that such a program, exclusive of the hospital and residency 
service, cannot be supported on an annual budget less than thirty thousand 
dollars. This sum represents the minimum budget of a small department. With 
large departments utilizing the services of a number of full-time men and re- 
search fellows, the budget must be proportionately increased. Although re- 
search moneys often can be obtained from private sources, and assistance with 
teaching programs from maternal and child health funds, the medical school 
must be prepared to finance the minimum budget. 

Time does not permit discussion of many other phases of the complex 
activities of a major full-time clinical department. My object today was the 
presentation of personal ideas developed through years of intimate observation 
of several full-time university departments of obstetrics and gynecology. 

Reference 

1. 'Walshe, E. M. E.; Lan&et 2: 817 (Doc. 6), 1947. Quoted in J. A. M. A. 137: 1190 
(July 31), 1948. 
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ing proper emphasis upon the sul3ject material. Let us curtail the number, 
but not abandon, the didactic lecture. 

Other types of postgraduate education, in addition to residency training, 
include the refresher teaching of . general practitioners, and the preparation 
of young specialists for examination. 

The influence of an}* university must be felt beyond the walls. Nowhere 
is this more evident than in continuation teaching of physicians in the vicinity. 
There are many methods of continuation teaching, including: extension lec- 
tures and courses, the return to the parent university of individual physicians 
or groups, informally or for a stated course, and participation of those who 
care in the regular conferences and clinics of the department. Special pro- 
grams held by the department at the medical school and hospital should be 
planned for men in general practice, and advertised in an attractive manner. 
With each of these different methods of postgraduate teaching, emphasis must 
be placed upon clinical obstetrics and gynecology. You and I may be interested 
in the academic aspects of bony pelvic classification, or the mechanisms of pro- 
duction of pelvic pain, but the practicing physician wants to know, Avill this 
baby pass through, or is the pelvic pain of such origin and intensity as to 
warrant operation. 

I believe also the local medical school should offer the younger practicing 
specialists contemplating board examination the facilities of laboratories, li- 
Ijraries, and hospital clinics. In certain instances it should provide special 
courses adapted to their needs. 


Research 

Research is necessary to any progressive department, but what kind? 
It is given to few men, or few institutions, to make fundamental, earth-shak- 
ing discoveries. Moreover, basic laboratory research requires elaborate tech- 
niques, costly apparatus, and specialized skills far beyond the experience and 
training of even a good resident. On the other hand, any man with sufficient 
imagination can become aware of a small problem and devise simple experi- 
ments to test iiis views. It seems to me the purpose of departmental research 
should be to inculcate into the resident the desire and the initiative to satisfy 
some of the questions arising in the practice of the specialty. This implies 
stimulation of each resident to conduct some simple investigation, however 
small. I do not believe it is our purpose to make research workers of our 
residents, although any man with a bent in that direction must be afforded 
opportunity. Fundamental research programs have their place in the large 
weU-endowed departments of older universities. Even here, however, I am 
dubious of results obtained on lower animals. The reproductive physiology 
of the human being differs so much from that of the lower animals, that ex- 
perimental results on less than a primate basis are often unreliable. 

I cannot leave this section on research without a few words on the 
authorship of papers. Articles bearing the imprint of the department must 
be edited and approved by the chairman. This constitutes one of his major 
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center from which most of the embryo develops. Extending anteriorly ventral 
to the neural tube is the notochord, which is the forerunner of the axial 
skeleton. As the axial skeleton develops, the notochord becomes a minute 
canal ui the center of the vertebra. The center of the nucleus pulposus is 
a remnant of the notochord. For a short time there is a connection between 
the neural tube and the primitive gut of the embryo, which is known as the 
neurenterie canal.” Early in development this canal becomes obliterated. 


Neijural plate 


Nea-r enteric 
canal 



Notocliord Primitive (r — N 

streak U ^ 

Fig. 1. Sagittal section of an carl.v embryo, showing tJic primitive streak, the neurenterie 

canal, and the notochord. 



Itesqnepliren 



Hindgut 

Nptockord 


,Uro-rectal 

septTjLm 

-Postonol 
(tail) gut 


Fig. 2. — Sagittal section of an early embryo, sliowing the development of the hindgut, the 

proctodeum, and the postanal hindgut. 


As the folding process of the caudal end of the embryo proceeds botli 
laterally and ventrally, the primitive gut can be differentiated into the hind- 
gut and the midgut, connected to the embryonic cavity by the posterior intes- 
tinal portal (Fig. 2). There is an invagination of the surface of the body 
which makes contact with the cloaca (dilated portion of the hindgut), form- 
ill" the proctodeum or primitive anus. TJie proctodeum is somewhat anterior 
to°the terminal portion of the hindgut. This portion of the hindgut is called 
the “postanal hindgut,” which later becomes obliterated. The cloaca becomes 
divided into a posterior portion, which later becomes the rectum, and an 
anterior portion, which subsequently becomes divided into three parts to form 
the urachus, the bladder, and the ve.stibule of the vagina m the female, .hrom 
this anterior portion of the cloaca .spring the renal pelvis and uretei, and 



EXTRAGENITAL PELVIC TUMORS IN WOMEN* 
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(From the Section on Ohstetrics and Gynecology, and the Division of Surgical Pathology, 

Mayo Clinic ) 

P ELVIC tumors of extragenital origin are of interest to tlie obstetrician, 
since tliey occasionally obstruct the birtii canal at tlie lime of delivery. 
These tumors are of interest to the gynecologist, since they present problems in 
differential diagnosis and surgical management. To the pathologist they present 
a variety of gross and microscopic pictures rarely encountered in any other 
tissue. Such tumors often simulate tumors of the ovary and fibroid tumors of 
the. uterus. Thej'" may be found to arise from the pelvic bones and their .sur- 
rounding soft parts, from nerve tissue or from some congenital anomaly. They 
may be freely movable or adherent lo the anterior sacral wall. This paper is a 
clinical and pathologic study of these tumors. 

Although the literature contains no comprehensive review of extragenital 
pelvic tumors in women since Lever’s report in 1843,^ there are numerous 
articles reporting on isolated examples and small series of these tumors. Tims 
Middeldorpf in 1885^ called attention to the presacral group of teratomas 
arising from the postanal hindgut. Cragin in 1893® emphasized the im- 
portance of ectopic pelvic kidneys in the matter of obstructing the birth 
canal. Utter and Bates'* and Hundling® focused attention on the neurogenic 
group of presacral tumors; namely, the neurofibromas, ganglioneuromas and 
ependymal-cell gliomas. Fletcher, Woltman, and Adson® found that presacral 
chordomas as a group were frequently confused with chondromas. Cases of 
vesical tumors with presacral extension were the subject of a paper by 
Sheffery^ in 1946, ivhile Banner, Hunt, and Dixon® observed similar extension 
of a rectal carcinoma. These and numerous other excellent articles®'®® formed 
a substantial background for our study of this interesting subject and have 
made possible a comparison of our own findings with those of others interested 
in the field. 

Embryology of the Sacrococcygeal Region 

Various t 3 qies of tumors maj'’ arise from the sacrococcygeal region and 
present anteriorly in the pelvic cavity. Such tumors maj^ not seem so un- 
usual when one stops to consider the complexity of the embryologic develop- 
ment of this part of the body. 

The textbooks on emlnyology state that earlj'- in development three 
primary germ laj'^ers are detectable, the ectoderm, the entoderm, and the meso- 
derm. From these structures the various organ systems of the bodj^ develop. 

As seen in Fig. 1, there appears a thickening near the caudal end of the 
embryonic region. This longitudinal cell mass is known as the ^'primitive 
streak.” There is a mass of cells at the anterioi' end of the primitive streak 
called “Hensen’s node.” For a time the primitive streak is the growth 

*Read at the Sixteenth Annual Mcetinp of the Central A.ssociation of Obstctrician.s and 
Gynecologists, Denver, Colorado, Sept. 23 to 25, 194S. 
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Ectopic pelvic kidnej^s in a sense become tnmors when located below the 
brim of the pelvis. We wish to include a brief discussion of fift 5 '’-six eases of 
ectopic pelvic kidne 3 's in addition to the seventj^’-one cases of extragenital 
tumors in the strict sense. More often than one might suspect, the gyne- 
cologist or the general surgeon has been someAvhat chagrined on opening the 
abdomen to find that a supposed pelvic tumor was a functioning pehdc kidney. 
In twenty-seven of these fifty-six eases the diagnosis of ectopic pelvic kidney 
was not made j)rior to operation, but in many of these cases operation Avas 
performed before the advent of intravenous urographjv These kidnejAS are 
thought to be asj'mptomatie unless the}’’ produce .symptoms from pressure due 
to infection and hj^dronephrosis. Whether a normalty functioning pehdc 
kidney can cause symptoms is a question for the urologist, but Ave have all 
encountered cases in Avhieh there Avas reasonablj* good eA'idenee that the}’ 
can produce pain. Such pehdc kidnej'^s can produce dystocia but in many 
cases rcAueAved bj’' us there aa'hs a history of the birth of seA'^eral children Avdth- 
out difficulty. If the question of dj'’stoeia does become a pi’oblem, cesarean 
section is the treatment of choice. In these fifty-six cases there AA'as onlj' one 
AAhich complicated pregnane 3 ^ In ten (18 per cent) there AA’as some associated 
defect in the female genital tract such as congenital absence of the vagina, 
bicornate uterus, and so forth. We are not suggesting that an exeretoiw 
urogram be made in eA'ery ease of peh-ic tumor but it .should be adAused in 
eAmiy ease of snspected presaeral retroperitoneal peh’ie tumor. 

Figure 3, a sIioaa's an anterior meningocele pushing the rectum and pelA’ic 
.structures foiward. Figure 3, b shoAvs a presaeral neurofibroma complicating 
pregnanc3^ 



Fic: 3— a Anterior sacral meningocele, b. Presacr.al neuronbroma ooniDiic.-iting pregnancy. 
■ (From De A'oe, noveiatly. Dockerty, and Gray.-) 


Pathology 

Materials and Methods.— Surgically excised material or suitably prepared 
slides were available for pathologic review in sixty of the 12/ cases studied. 
In the remainder either no tissue had been removed for diagnosis or both 
tLues and slides had been lost or dc.stroyed. All of the gross specimens had 
been iireserved in 10 per cent formalin, and these were .secured and .studied 
ca,™ niiv lov diagnostic Icitnres such as degree of encapsulat.on, the presence 
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accordingly it is not surprising that anomalies in position of the kidneys can 
be explained on this embryologic basis. Thus we see how numerous structures 
in this region of complex development may become the sites of origin of a 
wide variety of tumors. 

Present Study 

This review covers a period of thirty-eight years, from 1910 through 1947. 
Some of the cases presented in this study have been included in other series 
of cases reported by other authors from the Mayo Clinic. We reviewed 127 
case histories from the files of the clinic of extragenital pelvic tumors occur- 
ring in women. Fifty-six of these were ectopic pelvic Iddnej^s diagnosed by 
intravenous urography and surgical exploration. In eleven cases pathologic 
specimens were not available for study. In sixty cases the pathologic speci- 
mens were reviewed. These tumors may occur at any age. We were par- 
ticularly interested in those patients in the child-bearing age in whom the 
tumor complicated pregnancy. The tumors which presented some problem 
of differential diagnosis in the female pelvis by encroaching on the birth 
canal were included. Table I shows the division of the eases into three groups 
according to age: (1) from birth to puberty, (2) the reproductive period, 
and (3) the postmenopausal period, as well as the pathologic division into 
four categories; (1) congenital anomalies, (2) neurogenic tumors, (3) bone 
tumors, and (4) miscellaneous group. In ten cases the extragenital tumor 
complicated pregnancy. The congenital group formed the bulk of the series 
with seventy-two cases. Tumors of the bladder and rectum have not been 
included in this review but the gynecologist should I'emember that tumors 
of these organs may simulate ovarian tumors and should be kept in mind in 
the differential diagnosis of pelvic neoplasms. 

TABLK I. EXTKAGENITAIi PELVIC TUMORS OF WOMEN* 



j AGE GROUPS 





REPRODUC- 


COMPLICAT- 

- 

BIRTH TO ! 

TIVE 

POST- 

ING 

TYPE OF TUMOR 

PUBERTY 

PERIOD 

MENOPAUSE 

PREGNANCY 

Congenital Anomalies . — 





Ectopic pelvic kidney 





Specimen examined 



1 

1 

No specimen 


42 

13 


Teratomas 

5 

8 

1 


Meningocele 


2 


1 

Neurogenic Tumors . — 





Neurofibroma 


6 


3 

Ependymal-cell glioma 



2 


Ganglioneuroma 

2 

1 


1 

Ependymoblastoma 



1 


Bone Tumors . — 





Benign giant-cell tumor of bone 

1 

4 



Cartilaginous and osteocartilaginous 


4 

3 

!L 

Osteogenic sarcoma 


1 

1 


Emng's tumor 

1 

1 



Chordoma 


1 

2 


Miscellaneous Group . — 

i 




Myogenic group 

1 

4 


1 

Fibroma 

1 

1 



Inflammatory 


2 

3 

1 

Metastatic carcinoma 


2 

z 


Unclassified 

i 

5 

6 



*In ten cases the tumor was inoperable and no specimen could be obtained. In one case 
the tinterior sacral meningocele sac was not removed. 
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microscopically showed a preponderance of ectodermal derivatives (Pig. 4, h). One of the 
patients was a girl, aged 7 years; the remaining five were adults. In one the existence of the 
tumor liad been known since birth and in another from the age of 8 years. Pour of tlie tumors 
were infected (Pig. 3, c) and in two of those instances one or more operations had been per- 
formed in unsuccessful attempts to drain “abscess” cavities. The sizes ranged from 6 cm. in 
diameter for tlie smallest to 16 by 11 by 7 cm. for the largest. Tliree were encapsulated and 
removable without difiiculty while three were quite adherent as a result of infection or pre- 
vious operative intervention. Two of tiiese were successfully ablated while in tlie third it was 
apparently impossible to obtain all of the lining and the patient continued to have trouble. 



Fig-. 4. — a. Simple epidermoid ci'.st. The lining is stratified .squamous epitlielium and 
there are no specialized sUin structures (homotoxylin and eosin X^O). 

b. Dermoid cyst showing .shin derivatives, brain tissue, smootli muscle and fat (hema- 
toxylin and eosin X-IO). 

c. Infected presacral dermoid cyst sliowing masses of foam cells (hematoxylin and eo.sln 

X60). 


ilicroscopically all of the growths exliibited the presence of entodermal and mesodermal 
as well as ectodermal derivatives and all were benign. Infection was a marked feature in four 
cases with abscess formation and granulomatous reactions with foam cells (Pig. 4, c) and 
giant cells. 

3. Complex teratoma (5 eases) : Included under this subheading were solid and semi- 
solid tumors of teratomatous composition which microscopic.ally did not reveal any preponder- 
ance of ectodermal structures. 


Pour of the patients were infants who.se ages varied from 4 months to 3^^ years, and 
whoso trouble for the most part dated from birth. One patient was an adult with relatively 
short clinical history. In contrast to the “dermoid” group none showed evidences of infec- 
tion. The tumors were in general large with diameters ranging from 10 to 25 cm. All were 
fairlv well encapsulated and except for the malignant example, were apparently removaide 


in toto. 

Microscopically, the tissue complexity was remarkable. Ojie tumor demonstrated an 
unusual tjme of malignancy in that it consi.cted entirely of neoplastic thyroid tis.sue (Fig. 
5 a) In «pite of subtotal surgical removal augmented by the aiq.lic.ation of radnim needles 
the patient died three years later from snnptoms which suggested local recurrence and po.s- 



Volume 5S 
Number 2 


EXTRAGENITAL PELVIC TUMORS IN WOMEN 


219 


of and sebaceous material, evidences of fatty degeneration such as one 
sees in neurofibromas, the gelatinous consistency of chondromas, chordomas, 
and giant-cell tumors, and so forth. Kepresentative blocks were then cut from’ 
each of the lesions, these were placed in bottles of fresh 10 per cent formalin, 
sectioned on a freezing microtome and stained routinely with hematoxylin 
and eosin. Original slides were also secured and added to the collection, which 
amounted to several hundred sections available for microscopic study. The 
large group of ectopic kidneys we readily accepted without microscopic con- 
firmation but the only other “exception” was the inclusion of one typical 
anterior sacral meningocele which the neurosurgeon ligated but did not re- 
move. 

Preliminary microscopic survey disclosed that the various individual 
lesions could be conveniently grouped into the following four categories: (1) 
congenital lesions, (2) neurogenic lesions, (3) osseous lesions, and (4) a mis- 
cellaneous group embracing various other soft-tissue tumors and inflammatory 
masses. 

Finding’s. — 

I. The Congenital Group . — 

This was tlie largest group, accounting for more tlian 50 per cent of the 
tumors.’-" It contained three distinct subdivisions: (a) congenital ectopic 
pelvic Ividneys, fifty-six eases; (b) anterior sacral meningocele, two cases; (c) 
teratomas (including epidermoid cysts, dermoid cysts, and more complex tera- 
tomas), fourteen cases. 

(a) The Renal Suhgroup . — One of these 56 ectopic kidneys was removed because of 
hydronephrosis and pyelonephritis. It is surprising that the group did not manifest more in 
the way of pathologic change but as a consequence the condition becomes more of a prob- 
lem to the clinician, who must always consider it in any differential diagnosis of presacral 
tumors. The liigh incidence of associated congenital anomalies of the reproductive organs 
should be mentioned. 

(b) Anterior Sacral Meningocele . — This is a rare lesion with only about twenty-five cases 
recorded in the literature. In one of our two patients (both adults) the cyst measured 10 
cm. in diameter, the pedicle of tlie herniation passed through a defect in the upper anterior 
portion of the sacrum, and the latter had the tj-pical scimitar deformity so commonly associ- 
ated with the condition. In tlie second case there was dilatation of the sacral canal and the 
herniation (4 cm. in diameter) was through one of tlie sacral foramina. In this case the 
presence of arachnoidal cells and glial tissue was readily identified. Because this lesion con- 
nects with the subarachnoid space, accidental contamination is likely to lead to disastrous 
results and the operative mortality rate in the past has been 50 per cent. 

.(c) The Teratoma Group . — Fourteen cases comprised this subdivision, the second largest > 
suigle aggregation. Three subgroups could be readily distinguished. 

1. Epider 7 noid cyst (3 cases) ; The tumors were characterized by being unilocular 
grossly, and microscopically exhibiting only a stratified squamous epithelial lining with no 
skin derivatives and no evidence of entodermal or mesodermal components (Fig. 4, a). All 
three patients were adults. One had no sjTnptoms referable to the tumor and one had dis- 
covered it three years previously while taking an enema. In the third patient the tumor had 
become infected and had ruptured and drained. The largest tumor measured 10 by 7 by 4 
cm. and the other two measured 3 cm. each in diameter. Two were encapsulated and readilj 
enuncleated. The infected tumor was adherent. 

2. Dermoid cyst (6 eases) : Under this heading were included unilocular and multilocu- 
lar cystic tumors which grossly were filled with sebaceous material or hair or both and nhicli 


*Usea in a clinical sense to designate “palpable swelling.” 
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another patient the adherence to surrounding tissues of a large pelvic neurofibroma was re- 
sponsible for such serious hemorrhage at removal that the patient died shortly after operation. 

Microscopically, nuclear palisading was the outstanding feature (Fig. o, h). No mitotic 
figures were observed in any of tlie sections and accordingly all of the tumors were adjudged 
to be benign. 

(b) Ganglioneuroma (3 cases). — Two of these tumors occurred in children, aged 5 and 
0% years, respectively. The third patient rvas an adult. Bohrer and Lincoln, =3 e.xprcssing tlie 
opinion that this tumor is rare among children, noted, however, that in most of tlie reported 
instances the patients have been less than 30 years of age. The two cliildren e.xhibited signs 
and sjTnptoms of chronic intestinal obstruction from large tumors which were surgically ir- 
removable. In each instance a biopsy was made and roentgen therapy was instituted. One of 
these patients was living when tliis paper was written, seven years postoperatively, tlie groivtli 
of the tumor liaving been arrested or at least slowed down; the other died four years after 
tlie course of ti'eatment. In the tliird patient a poorly encapsulated ganglioneuroma was re- 
moved piecemeal from the right side of the pelvis after dissection from the obturator nerve 
and the iliac vessels. 


Ganglioneuromas may arise inside or outside the central nervous system, from any situ- 
ation wherein ganglion cells are found. The retroperitoneal, prcsacral, and mediastinal ex- 
amples most frequently spring from sympathetic nerve plexuses and often apparently from 
multiple centers. It is thus that ive explain the bi'oad bases .of attachment and the frequent 
(50 per cent) nonresectability of this rare tumor, which, paradoxically enough, is nearly 
always benign. Even the occasional malignant examples, which are usually found in children 
and which are malignant by virtue of a neuroblastic cellular component, are irremovable, not 
so much because of their “cancerous” nature per se as because of this selfsame picture of 
multicentric origin. 

Microscopically all three tumors demonstrated the admi.xture of ganglion cells, satellite 
cells, and varying proportions of myelinated and nonmyelinated nerve fibrils (Fig, 5, c and d). 
All of the elements appeared reasonably mature and no embryonic neuroblasts were observed. 
It is possible that more material from the two inoperable tumors would have furnished us 
with positive evidence for malignancy in these two cases. 

(c) Ependymal-Cell Glioma (3 Cases). — All of the patients were adults whoso ages 
were 45, 56, and Go years, respectively. The symptoms, measured in terms of years, ivcrc in 
two instances referable to severe nerve-root irritation featuring pelvic and sciatic pain and 
in the third to neurogenic sphincteric vesical and rectal dysfunction with incontinence. All 
three tumors were large with marked expansion and destruction of the sacrum and growth 
into the surrounding soft parts. Two patients stated that they had had previous oijerations 
for their trouble. The treatment at the clinic in these two instances consisted in partial re- 
moval of recurrent tumor masses and insertion of radium needles. Both of these patients died, 
three and four yeans, respectively, after operation. Our third patient had a clinical diagnosis 
of uterine fibromyomas with compression of the rectum. At the time of hysterectomy the 
surgeon noted that one of the “supposed” fibroids appeared to be springing mushroom- 
like from a stalk of tumor tissue which protruded through one of the anterior sacral foramina 
(Pig. G, a). A fresh frozen section disclosed ependymoma, .grade 2, and one of our neuro- 
surgeons, who was called into the operating room, confirmed origin of the tumor from the 
interior of the sacrum. The growth, wliich was encapsulated and S cm. in diameter, was 
resected from its stalk and removed along with the uterus, Fallopian tubes, and ovaries. The 
patient was advised to return in three months for treatment of the intrasacral component of 
the ependymoma. She did not follow this advice and at her last report .she was confined to a 


“mental” institution. 


Ordinarily cla.ssificd ns a type 
of the spinal-cord group of gliomas) 
plasms tirisc from that fihimentous 
cord known as the “cauda equina.” 
the sacrum which feature the almost 


of intramedullary glioma (and comprising GO per cent 
it is indeed surprising tlmt the majority of those neo- 
and gros.sly unimportant-looking segment of the spinal 
Yet it is this very fact plus anatomic peculiarities of 
unheard-of circumstance of a glioma extending outside 
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sibly metastasis. We liave not encountered another such presaeral tumor in the literature 
but are familiar with its ovarian counterpart, the malignant strumal tumor, and accordingly 
have placed the same histogenetic interpi-etation on our case. 

II. The Neurogenic Group . — 

_ All of oitr dermoids and complex teratomas revealed tlie presence of neuro- 
genic elements, but twelve additional tumors were entirely of neurogenic origin 
and composition. This group of twelve titmors lent itself conveniently to sub- 
division into three categories: neurofibromas, ganglioneuromas, and ependy- 
momas. 



Fig. 5. — a, Malignant complex teratoma showing the most unusual picture of adeno- 
carcinoma, grade 1 (Broders’ method), involving the thyroid component of the tumor (hema- 
toxylin and eosin X3G0). 

I, Presaeral neurofibroma illustrating the spindle cells and their palisaded nuclei (hema- 
toxylin and eosin X215). 

c, Presaeral ganglioneuroma showing masses of ganglion cells and nerve fibrils (hema- 
toxylin and eosin x60). 

d. Details of ganglion ceils. Note surrounding dark-staining satellite elements (hema- 
toxylin and eosin X275). 

(a) Neurofibroma (6 Cases). — Tliese tumors all arose in young women whose ages 
ranged from 17 to 35 years. None exliibited features of von Recklinghausen’s disease. In 
two the tumors were accidentally discovered, since they were sj-mptomless. In several there 
was pain. In one patient the tumor was discovered and removed early in pregnancy, in an- 
other the tumor interfered with delivery and in another there was a history of difficult labor 
three years previously. Two arose from one or other of tlie obturator nerves and one had its 
origin from an anterior sacral nerve. In the remainder it was difficult to ascertain the nerve of 
origin. The tumors averaged about 9 cm. in diameter, three being encapsulated and yellow. 
Two of the specimens w'cre large, each measuring 20 cm. in diameter. One neoplasm was 
dumbbell in appearance, protruding through the left obturator foramen, exliibiting large 
intrapelvic and extrapelvic portions and making difficult the operative removal by stage pro- 
cedures. Another patient, believed originally to present a similar situation, gave a histor.v 
of having undergone two operative attempts at removal. The residual mass was very diffi- 
cult to enucleate and the patient is believed to be now suffering from recurrence. In still 
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111. The Osseous Lesions . — 

_ This was the second largest of the main groups, comprising eighteen lesions 
which we subdivided into the following five categories. 

(a) Chondroma and Osteochondroma, Benign and Malignant (7 Cases). — In this group 
it was found possible to subdivide tlie neoplasms into tiiose whicli were of essential!)’ pure 
cartilaginous composition (enchondroniatous tumors, 4 cases) and those which exhibited a 
mixture of bone and cartilage (ecchondromas, 3 cases). There is evidence in the litera- 
ture2« that the former group of tumors tend to be multiple, to be centrally located in bony 
substance near old epiphyseal centers and to be occasionally malignant. The eechondromas 
or true osteochondromas are supposedly subperiosteal in location and partake more of the 
characteristics of an exostosis (traumatic?) than of a true neoplasm. 

None of our four patients Avith enchondroniatous tumors showed evidence of multiple 
chondromatosis, their tumors all being solitary. All four patients were adults with ages 
ranging from 35 to 02 years. Pelvic pain, often ivith sciatic extension, .and the presence 
of a tumor combined ivith symptoms referable to pressure on pelvic viscera were the pre- 
dominant symptoms, which varied in duration from six months to four years. One patient 
with a chondrosarcoma, grade 1, stated that the tumor had interfered with delivery of her 
last baby. One of the four patients had undergone operation previously and had come to the 
clinic for treatment of recurrences. This patient, as well as the remaining three, died within 
five years from effects of subsequent recurrences and in one case from uterine vesical and 
omental metastasis. Pchic chondromas and chondrosarcomas are prone to recur, even when 
the direction of growth is outward, and the only hope of cure lies in complete extirpation at 
the time of the first operation, often by a procedure of the order of magnitude of a hind- 
quarter amputation.23 The propensity to recur of benign tumors of this type is too often 
related to the "spilling” of a few tumor cells during the performance of a tissue-sai’ing 
operation. Roentgen therapy is next to useless in the prevention of these recurrences. All of 
the tumors were large. Two originated from the left ilium, one from the right ilium, and one 
from the right innominate bone. 

Microscopically, one of our tumors was benign. Three of the tumors were chondro- 
sarcomas, grade 1, on the basis of increased cellularity, nuclear hyperchromatism and, most 
important, mitotic figures (Fig. 7, a). In all three chondrosarcomas it Avas evident micro- 
scopically that "malignancy” had been superimposed on a benign process. 

Our three patients Avith osteochondromas (eechondromas) wore all adults aa’Iioso ages 
Avere 18, 25, and 54 years, respectively. One of the tumors aa'us asjunptomatic, being dis- 
covered during routine exploration of the pelvis at cholecystectomy, and another Avas found 
during investigation for the cause of obstructed labor. The third patient noticed the sIoav 
dcA’clopmcnt of a firm tumor after an injury to the pelvis. The groAvth gradually expanded 
to the point AA’here it interfered Avith Avalking. Taa'o of the tumors arose from the right os 
pubis; they Avere small (8 cm. and 3 cm. in diameter, respectively) and they Avere removed 
in toto. No recurrence aa-us noted. The third patient had a tumor, estimated to measure 25 
cm. in diameter, Avhich, she stated, had been partially removed three years previously. The 
residual tumor mass Avas considered irremoA’able but enough aa’us chiseled aAvaj’ to allow for 
motion of the. leg. She died from the effects of postoperath-e pulmonary emlmlisni, and per- 
mission for necrop.sy Avas AA’ithheld. 

Microscopically, the composition of these tliree tumors Avas that of a mixture of bone 
and cartilage, both elements varying in proportion from slide to slide and botli ai)parently 
being adult and benign (Fig. 7, h). 

(b) Osteogenic Sarcoma (2 Cases).— Two of our patients, IS and 57 years of ago, re- 
spectively, had malignant tumors arising from bony mesenchyme and accordingly designated 
osteogenic sarcoma on the basis of this interpretation.^ Pain had developed in the left hip 
of the younger patient after an injury six months prior to admission. A Imr.p had been 

Strictly speakinp, tlie designation "osteogenic sarcoma” slioiilit mean a bone-producing 
type o£ sarco’ma. 
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the central nervous system and presenting in the pelvis. In these cases, therefore, one must 
always remember that in addition to tlie pelvic soft-tissue component, there is also a large 
and perliaps more serious component involvhig the spinal canal of the sacrum. Tlie ideal 
treatment, namely, complete surgical extirpation of both, can rarely be accomplished. 
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Fig. 6. — a. Large presacral ependymoma associated with uterine fibromyomas. The sur- 
face of the tumor is smooth except in the region of the pedicle. 

b. The ependymal cells with their long processes are arranged in rosette fashion around 
a blood vessel (hematoxylin and eosin Xl90). 

The microscopic appearance of each of our tvunors was typical, with spindle cells ar- 
ranged radially around clear spaces representing abortive '^central canals'' and blood vessels 
(Pig. 6, h) or, again, about felted fibrillar masses, the processes of the ependymal cells. 
Mitotic figures were not observed and the tumors .were judged to be of a low order of malig- 
nancy only. 
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(c) Ewing’s Tumor ( Angio-Endothelioma of Bone) (1 Case). — Our 19-year-old patient 
who exhibited this condition had suifered for six months from fever and from pain in the 
right hip. The pain was worse at night than during the day. She stated that her pelvic 
tumor had been discovered during appendectomy. For two months she had been bedridden 
■Kith much pain and marked limitation of movement of her right thigh, which was semi- 
fixed in the position of flexion. The tumor, which apparently arose from tlie crest of the right 
ilium, was large, fixed, and irremovable. Biopsy material showed angio-endothelioma 
(E^ving-'s tumor), grade 4. After a course of roentgen therapy the patient died from the 
effects of “generalized sarcomatosis. ” 

(d) Giant-Cell Tumor (5 Cases). — One of our patients •\\ith this condition was a 12-year- 
old girl, the other four being adults whose ages ranged from 19 to 57 years. Duration of 
symptoms was short, being less than ten months in all except one patient. Injury appeared 
to play a possible etiologic role in one patient only. The tumors were all sacral in origin 
and, as might be expected, produced symptoms referable to pressure on various parietal and 
visceral nerves; three patients noted extension of pain down the legs. Two had difficulty in 
walking resulting from invasion of soft tissue and pressure by the tumor on motor nerves. 
One complained of “cystitis” and two had difficulty with “bowel control.” By roentgen- 
ographic examination or at operation it was ascertained that the tumors had destroyed small 
or large portions of the sacrum. In one instance the tumor liad grown upward extensively 
into the subarachnoid space; in another the tumor had infiltrated extrasacrally into the leaves 
of the mesentery of the sigmoid. Perforation of tlie sacrum posteriorly as well as anteriorly 
was noted in still another instance. In two patients it was possible for the surgeon to effect 
a semicomplete removal of poorly encapsulated, soft, reddish, friable tumor tissue. One of 
these patients was treated postoperatively with Coley’s toxins. Slie survived for twenty- 
four years, eventually dymg from conditions unrelated to her original tumor. In the second 
patient roentgen therapy was given after removal of a 15 cm. giant-cell tumor and the patient 
was living when this paper was Kvitten, twenty-seven years later. There was one operative 
death in the group, the cause of death being uncontrollable hemorrhage. This occurred in the 
case in which at necropsy extension of tumor in the subarachnoid space was observed. The 
remaining two patients had tumors that were too extensive for anything except biopsy and 
roentgen therapy. Both died within five j’ears from the development of their trouble, one 
as a result of spinal extension of the tumor and its attendant neurologic complications. 

Microscopically, the composition of multinuclcated giant cells in great numbers and a 
stroma of spindle cells was unmistakably typical of giant-cell tumor (Fig. 8, a), hfalig- 
nancy in this group of tumors runs an incidence of about 3 per cent and it is always exhibited 
in the stroma and not in the giant cells. The criterion for its presence is the demonstration 
of pathologic or atypical mitotic figures in the stromal cells, and the nature of the change 
is therefore basically fibrosarcomatous.=" Although one of the tumors had originally been 
pronounced malignant, we were unable on review of the tissue and slides to confirm this diag- 
nosis. Notwithstanding the fatal clinical outcome in several of the cases we therefore desig- 
nated all the tumors as being microscopically benign.* 

(e) Chordoma and ChordoVlastoma (3 Cases). — Chordomas arise from remnants of the 
embryonic notochord and they are accordingly not truly of osseous derivation. However, 
since pelvic chordomas spring from the sacrum, it becomes convenient to classify them with 
our group of bone tumors. Seventy per cent of chordomatous tumors arise from the sacrum 
and tho majority of the remainder spring from the- basisphenoid and basioccipital regions. 
It is surprising that the spinal column proper furnishes such a small number of cliordomas, 
considering the fact that notochordal tissue is native to all the intervertebral disks. Chordo- 
mas are rare tumors, occur for the most part in adults and are only half as common in men 
as in women. They furnish us an example of a paradox in pathology in that, although they 
are verv often benign histologically, yet they arc practically always incurable. 

Our three patients were 43, oG, and 6G ye:irs of ago, respectively. Their clinical .symp- 
toms featured severe pelvic pain with extension to the thigh in two cases. In two c-ases there 


•Mitotic figures of "normal’’ connguration arc present in the spindle cells of most glanl- 
cell tuS and do not signify malignant neoplasia. 



Volume 58 
Number 2 


EXTRAGENITAL PEL-^TEC TUMORS IN WOMEN 


225 


present for foui months. This iiad been needled” elsewhere. Because no pus had been 
obtained, the existence of a neoplasm had been suspected, and roentgen therapy had been 
instituted. There had been considerable loss of weight. The tumor mass, which filled the 
louer portion of the abdomen as well as the pelvis, was shown by roentgehographic exam- 
ination to originate from the right ilium. At operation it was found to be irremovable, and 
biopsy revealed a-tj'pical osteogenic sarcoma, grade 2 (on a basis of 1 to 4), uith malignant 
osteoblasts producing an osseomucinous ground substance, the neoplasm being, therefore, truly 
osteogenic (Fig. 7, c). Death of this patient ensued within a six-month postoperative period 
in spite of further roentgen therapy. 



Fig. 7. — a. Recurrent chondrosarcoma, grade 1. More than one cartilage cell is seen to 
occupy many lacunae. Mitotic figures are present. A portion of invaded uterine muscle 
appears at the right (hematoxylin and eosln Xl90)- 

hj Benign pelvic osteochondroma showing the admixture of bone and cartilage. These 
tumors are not so prone to undergo malignant change as are the purely cartilaginous neoplasms 
(hematoxylin and eosin XlOO). 

c. Osteogenic sarcoma of the pelvis, grade 2. Note the formation of calcified and un- 
caicified osteoid tissue by the malignant groups of osteoblasts (hematoxylin and eosin x215). 

The second patient in the group was most interesting. She gave a two-year history of 
left hip pain and left sciatic pain. A tender mass was present over tlie left ilium. Roent- 
genographic examination showed extensive Paget's disease of the pelvis, spinal column, and 
skull, complicated by the development of what was interpreted as being a malignant process 
in the left ilium. It was possible to remove only a portion of this tumor, which micro- 
scopicallj' proved to be a fibrosarcoma, grade 3 (on a basis of 1 to 4). The patient died 
within a six-month postoperative period in spite of roentgen therapy. 

It is mistakenly believed that Paget’s disease of bone is always a generalized disease. 
However, roentgenologists have long since shown that the process is niucli more frequently 
a localized process and that it is often monostotic.2c The accepted 5 per cent incidence 
of ‘ ‘ malignant ’ ’ complications probably is much too high if we include all cases of localized 
Paget's disease, but it is a complication that we must not forget, for in a review of the liter- 
ature I have not encountered a single instance wherein bone sarcoma complicating Paget’s 
disease was successfully treated, namely, with the production of a five-year sur^-ival. In- 
terestingly enough, fibrosarcoma, rather than true osteogenic sarcoma, is the type of malignant 
lesion that one usually finds in these cases. 
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lY. The Miscellaneous Group . — 

Fourteen tumors, including four metastatic growths, comprised this 
category, which we so termed because the lesions appeared to arise in or to in- 
volve a miscellany of tissues and organs other than those named in Groups I II 
and III. ’ ’ 


(a) Myogenic Tumors (4 Cases). — ^In a consideration of myomatous tumors of the in- 
testine Golden and Stoutss reviewed a number of similar neoplasms of the retroperitoneal 
region and_ pointed out the possibility of enteric origin. Pelvic tumors of the type under 
discussion could arise from the pelvic colon or the rectum, the uterus, or even vestiges of 
the Wolffian apparatus. Those same authors emphasized the high incidence of malignant 
change in retroperitoneal leiomyomatous neoplasms. 

All of our patients in this group were adults with narrow age ranges of from 37 to 
43 years. In one patient the tumor had been discovered wlien it was found to obstruct de- 
livery fourteen years prior to admission to the clinic. It had caused her very little trouble 
in the meajitime. Two other patients had signs and symptoms of mild chronic intestinal ob- 
struction for a matter of months. The fourth patient complained of pain and weakness in 
the left leg of some nine months ’ duration. 

The patient with the fourteen-year history had an encapsulated benign leiomyoma 15 cm. 
in diameter located behind the rectum and attached to the coccyx. There was no close 
attachment to the rectum and the tissue of origin remained obscure. Removal 
was complete and there was no subsequent recurrence over an eiglit-year period. In the sec- 
ond patient a fibromyoma weighing 2,000 Gm. was intraligamentous on the right and appeared 
to be of uterine origin. The tumor, which exhibited regions of leiomyosarcomatous change, 
grade 3 (Fig. 8, c), had produced a left ovarian metastasis having a diameter of C cm. and 
had obstructed the left ureter with the production of hydronephrosis. In spite of pan- 
hysterectomy and removal of the left kidney along with the tumor there was within eighteen 
months an extensive recurrence in the right buttock as well as in the pelvis and death oc- 
curred twenty-eight months after operation. 

The third patient underwent a resection of a retroperitoneal degenerating cystic leio- 
myosarcoma, grade 1, having a diameter of 12 cm., which apparently had its origin in the 
mescnteiy of the small intestine and which had dissected down into the pelvis. A loop of 
small intestine was intimately attached to a portion of the tumor capsule but in the absence 
of ulceration of the mucosa it was difficult to implicate this small removed segment as being 
the source of the neoplasm. The pelvic organs were also included in the extensive removal 
of tissue. The patient was alive twenty-one years after the operation. 

The fourth patient had a specimen removed from a rapidly growing and locally ir- 
removable lesion arising in the region of the loft acetabulum. The latter had been partially 
destro 3 'ed and there was an intrapolvic soft-tissue component to the mass. Microscopically this 
myogenic tumor proved to be a spindle-cell sarcoma, grade 3, showing a scattering of giant 
cells with finely granular eosinophilic cytoplasm. Altliough we did not demonstrate bona 
fide striations, we have tentatively classed the tumor as a rhabdomyosarcoma arising in stri- 
ated muscle. Roentgen therapy was administered, but the patient died at home four months 
later. 


(b) Fibroma (1 Case). — Our twentj'-four-j-ear-old patient with fibroma stated that, 
after a three-month period of chronic sacral pain, her tumor had been discovered during the 
course of a pelvic examination. Three months later, at examination at the clinic, there were 
two masses one nontender, adherent, and prcsacral, the other lender and adnexal on the right. 
The adnexal ma«s proved at operation to be a right tubo-ovarian abscess, which was removed. 
The nresacral mass was found to be ligneous and firmly fixed. Material removed for biopsy 
proved to bo neoplastic rather than inflammatory and to have the n.icroscopic features of a 
ffiwnma There was some resemblance to desmoid tumor. It is interesting to note that fins 
living .me yc»„ poetopcreUvely, else a..le ,0 t-ivo l.irtU ,o a „a.,y 

“past” her tumor during the follow-up interval. 
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was difficulty in moving tlie bowels and in one of these there was a suggestion of rectal 
sphincteric dysfunction. Each of the three patients had had trouble for one year. One pa- 
tient gave a history of having undergone partial resection of her tumor and had come to the 
clinic for consideration of a recurrence. Physical and roentgenographic findings were very 
similar to those seen in the cases of giant-cell tumor, with notable destruction of the lower 
sacral segments and the presence of soft-tissue masses. In two instances the lumen of the 
rectum w’as compromised but in neither was the mucosa ulcerated. The patient who had 
undergone resection previously exhibited a small retrorectal draining sinus. Two resections 
M-ere done at the clinic, both being considered more or less subtotal since the tumors were so 
extensive. The material submitted to the pathologist was grayish red, friable, and somewhat 
mucoid, suggesting chondrosarcomatons tissue in some regions and giant-cell tumor in others. 
Tho third patient elected to have her operation performed at home, and the local pathologist 
sent us slides confirming his diagnosis of chordoma. Follow-up letters disclose that two of the 
three patients died within one year of the time of operation. Tlie third was living but had 
a recurrence at the time when this paper was written. 



Fig. 8, — a. Benign giant-cell tumor of the sacrum. The composition of multinucleated 
giant cells and the cellular fibroblastic stroma is typical (hematoxylin 'and eosin X200). 

b. Malignant sacral chordoma showing two vacuolated physaliferous cells (hematoxylin 
and eosin X340). 

c, Presacral tumor showing leiomyosarcoma, grade 3. This tumor apparently arose from 
an intraligamentous “fibroid” and elsewhere showed a benign component. Plump spindle cells 
Avith eosinophilic cytoplasm and elongated nuclei with numerous mitoses establish the diagnosis 
(hematoxylin and eosin X340). 

Microscopically all three tumors exhibited clumps and strands of large, clear, vacuolated 
polygonal cells in a fibromyxomatous stroma resembling chondromucin. Many giant cells 
(the so-called physaliferous elements, Fig. 8, h) were present. Two of the neoplasms ex- 
hibited degrees of cellular anaplasia, normal and abnormal mitoses, and other features 
consistent with a diagnosis of chordoblastoma (malignant chordoma). The third tumor ap- 
peared to bo benign. This relatively high incidence of malignancy reflects the small size of 
our series since in general it is felt that only 20 per cent of chordomas are malignant his- 
tologically. Perhaps 40 per cent of malignant chordomas metastasize, but since both of our 
patients who had malignant lesions Avere “buried Avithout the benefit of necropsy “ Ave were 
unable to determine Avlietlier or not metastasis bad occurred. 
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type (Fig. 9, a). In this case the metastatic deposits furnished the outstanding features, as 
they indeed often do. The slow growth of the neoplasm is further evidenced by tlie fact that 
the patient did not die until eight years later. We Iiave studied one patient with ileal car- 
cinoid in whom a twenty-five-year period elapsed from the onset of symptoms until death 
twenty-one years after resection of the primary growth along with a group of metastaticalh' 
involved mesenteric nodes. 



Fig-. 9. — a. Adenocarcinoma (carcinoid), grade 1, secondary to an undisclosed primary 
tumor of the gastrointestinal tract. The small prismatic cells arc forming pseudo-acini. The 
patient survived for eight years postoperatively (hematoxylin and cosin X220). 

_ Squamous-cell epithelioma, grade 3, .secondarj' to a small growth in the anal canal. 
Radium and roentgen therapy apparently offectod a cure in this patient (hematoxylin and 
eosin X200). 


A woman, aged 56 years, had her presacral tumor discovered by her local physician whom 
sho had consulted because of a six-week history of backaclie. Proctoscopic examination at 
the clinic confirmed the presence of this extrarectal mass and in addition a 2 cm. region of 
ulceration on the dentate line. Both lesions proved on microscopic examination to be 
squamous-cell epithelioma, grade 3, the presacral mass being considered as a metastatic de- 
posit (Fig. 9, h). Treatment with radium and roentgen rays ctTccted an apparent fourteen- 
year cure of this patient. 


Symptomatology 

It lias been staled previously''’ that these presacral or exlrageiiitfil jielvic 
tumors are more common among women than among men. In our scries it was 
estimated that these tumors occur about once in every 10,000 admissions of 
women. It also has been stated’"' that trauma is an exciting factor in pro- 
ducing symptoms. The symptoms vary according to the size ami cliaraeter of 
the tiimor. the origin, the location in the pelvic cavity, the degree of bone 
erosion and the involvement of the sacral nerves. The mosf common .symiitoms 
encountered in this series were low back pain, sacral pain, unilateral or 
bilateral leg pain, sciatica, rectal pain, conslipation, and generalmed alKlomma 
nain Other svmptoms noted were paresthesia, urinaT-y inconlmenco vesical 
pain indctei-m'iMlc pelvic pain, indigestion, natisoa and vomil.ng, d.fl, cully 
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(c) The Inflainviatovy ‘ ‘ Tiunovs” (5 Cases). — There M'ere few ^ ^ comnioii denominators” 
in this group of iive women witJi inflammatory presacral su-ellings. Their ages ranged from 
32 to 55 years. One was single, three of tlie other four liad liad children and the fourth was 
pregnant at the time of discovery of the tumor. The smallest tumor was probably on a trau- 
matic basis, since it showed the familiar microscopic picture of fat necrosis. The second pa- 
tient in the group gave a fourteen-year historj* of rectal irritation and discharge. A retro- 
rectal abscess was first incised for drainage and later opened nidely and packed with gauze, 
the cavity being allowed to granulate in. A deep posterior anal dimple found by the proc- 
tologist was thought to be the source of infection in this case. Eelief from operation was 
complete and permanent. 

A third patient stated that a pelvic abscess had been drained and subsequently over a 
seven-year period repeated incisions and drainages of recurrent right ischiorectal abscesses had 
been performed. On examination at the clinic a deep anal fistula was conceded to be the 
source of her trouble. This was excised, and an underlying abscess cavity was treated in a 
manner similar to that of the second case. Eelief was permanent. 

Our fourth patient exhibited for one year signs and sjTnptoms of chronic intestinal 
obstruction resulting from the presence of a ligneous retrorectal mass which was locally 
tender for the first nine months of its development. There was no evidence of infection about 
the anus. At the time of colostomy for the relief of obstruction tliere appeared to be no 
disease in the pelvic adnexal regions. Biopsy of the mass showed only clironic inflammatory 
fibrous tissue. One year later it became possible to close the stoma. Three years later, when 
we communicated with the patient, she was free from s}'mptoms. A Frei test on this patient 
might have shed some light on our problem. 

Our last patient in this group, a woman aged 49 years, had had left sciatic pain for 
one year. There was a diffuse induration of the retrorectal tissues rather than a well-defined 
pelvic mass. Biopsy showed only inflamed fat and fibrous tissue containing a few degen- 
erating nerve filaments. One year later this patient died from an uncertain cause and ma- 
terial from an incomplete necropsy was kindly forwarded to us. The retroperitoneal tissues 
showed only the inflammatory reaction described and this ease remains an enigma. 

(d) Metastatic Tumors (4 Cases).— Our main reasons for including this group in the 
series is to emphasize that they can occur, that they can oversliadow the primary growth as 
regards size of tiunor and production of symptoms, and finally tliat eradication of them, along 
with the primary tumor, may occasionally be followed by permanent cure. 

A married woman, aged 25 years, stated that she had undergone removal of a left 
ovarian teratoma weighing 9 poimds (about 4 Kg.). Four months later recurrent pelvic 
nodules had been removed by the same surgeon. On examination at the clinic two months 
later there was a retrorectal recurrence which almost obstructed the rectum and vagina. Bi- 
opsy material revealed neuroglial tissue, smooth and striated muscle and so forth. All ele- 
ments appeared benign. This paradox of a seemingly benign neoplasm metastasizing is some- 
times seen in complex teratomas, particularly those involving the testis, but it is rarely ob- 
served among ovarian tumors of this type. 

A married woman, aged 54 years, underwent total hysterectomy and bilateral salpingo- 
oophorectomy at the clinic in 1914 for ovarian cystadenocarcinoma, grade 1. Seven years 
later there was a pelvic recurrence which was again treated surgicallj'. One year later her 
second recurrence took the form of a presacral mass, which compromised the lumen of tlic rec- 
tum. Death occurred in 1922. 

After a short history of vague abdominal complaints our third patient, 43 years of 
age, pesented herself for examination. A large fixed presacral mass was found. At laparot- 
omy malignant “implants” were seen to involve the peritoneum and one of these v.ms re- 
moved for diagnosis. The pelvic mass was not disturbed, since it was felt to bo part of the 
malignant process, perhaps indeed the primarj- growth inasmuch as no other primary focus 
was found. Tlie tissue removed was typical of adenocarcinoma, grade 1, of the carcinoid 
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those tumors that arise from bone or those that are closely adherent to the 
bones of the pelvis. Proctoscopic examination is of value in determining that 
an extrarectal mass is present. As has been mentioned previously, an 
excretory urogram is almost mandatory in ruling out the presence of an 
ectopic pelvic kidney.- The roentgenologic examination of the pelvic bones 
and particularly of the anterior sacral wall is of value in those cases in which 
there is evidence of destruction of bone, and it may be of help in diagnosing an 
anterior meningocele in those eases in which spina bifida occulta of the sacral 
vertebrae is present. In this study the roentgenologist reported the presence 
of a soft-tissue tumor in six instances, evidence of bone changes in twenty-two, 
and both bone changes and the presence of a soft-tissue tumor in six instances. 
The results of roentgenologic examination of the pelvis or sacrum were nega- 
tive in twenty-three cases. Figs. 10, 11, and 12 show the points of interest of 
the roentgenographie studies. Only by abdominal exploration or exploration 
through a Kraske incision can one determine the exact nature of these tumors, 
and of course the final diagnosis rests Avith the pathologist. 



Fig-. 12. — Chordoma with expansion of the sacrum whicli presented anteriorly. 


Treatment 

The treatment is surgical removal. In sixty-one cases of this series, the 
tumor Avas explored. In one case there A\'as no specimen because the tumor 
Avas found to be an anterior meningocele and the meningocele sac Avas not 
removed. One patient underAvent operation by her local physician, and avc 
Avere able to obtain slides of the tissue removed for reAucAv. In sixteen of the 
remaining 59 cases, biop.sy of the tumor only Avas performed. In ten eases the 
tumor Avas partially removed and in thirty-three the tumor Avas thought to 
have been removed in its entirety. In ten cases of the total group, the tumoi's 
Avere thought to be inoperable, and Avere treated Avith roentgen rays, radium, 
or both Eoentgen and radium therapy were used in conjunction with surgical 
treatment in all cases of malignant lesion.s. The incision found to give the 
best approach to these tumors Avas the posterior or Kraske incision, either 
with or without removal of the coccyx. Since the ma.iority of these tumors 
are benign and .since the malignant tumors Jire .sIoav growing with late rceui- 
rences aSfi spread by direct extension rather than by blood or lymph stream 
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in voiding, diffieiilty in walking, atrophy of the leg muscles, dysmenorrhea, 
and hhdominal distention. A few patients noticed the presence of the tumor 
before the onset of symptoms. A still smaller percentage of tumors were 
found during the course of a routine examination. 



Fig:. 10. — a. Ectopic pelvic kidney. 

bj Spina biflda of tlie lower part of the sacrum with anterior meningocele. 



Fig-. 11. — a. Osteochondroma projecting into the pelvic cavity. 

A Chondrosarcoma of the left innominate bone projecting into the pelvic cavity. 


Diagnosis 

From the varied symptoms one can see that the sj’^mptoms are of little 
value in the diagnosis. The most aecur'ate means of diagnosis is an adequate 
pelvie and rectal examination. From the firm fixation one can usually te 1 
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Every available means of diagnosis shonlcl be employed to determine the 
nature of the tumor so that a suitable plan of treatment for pregnant and 
nonpregnant women may be evolved. 

Treatment is surgical removal. Roentgen and radium therapy are im- 
portant aids in the treatment of these tumors. Since the tumors frequently 
involve the presacral plexus of veins, hemorrhage offers the greatest obstacle 
to complete removal. The gynecologist and the general surgeon should Imow 
their limitations, since a great many of such tumors involve orthopedic and 
neurosurgical problems. 

Therapeutic abortion is not indicated in those eases in Avhich the patient 
is pregnant, since the majority of these tumors are benign and since the 
ones that are malignant recur slowly. If the pregnant uterus has not become 
incarcerated in the pelvis and the tumor is large enough to obstruct labor, 
the pregnancy should be allowed to proceed to term, and delivery should 
be effected by cesarean section. Subsequent removal of the tumor can then be 
carried out. 
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Discussion 

DR, JOHN S. HERRING, New Orleans, La. — In view of the fact that these tumors 
occurred at the Itlayo Clinic only about once in every 10,000 fem.ale admissions, it is 
hardly surprising that most of us see very few of them. I have had none in private prac- 
tice I have soon in consultation one case of pelvic kidney obstructing labor, and I recall 
two cases of pelvic kidnev seen per.-'onally on the obstetrical service at Charity Hospital 
in New Orleans, neither of which obstructed delivery, as they were high in the pelvis. 
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metastasis, we see no indication for therapeutic abortion in those cases in 
which the patient is pregnant. In some instances it may be necessary to re- 
move the tumor and accept the risk of abortion. 

Recently De Voe, Gray, and we-® reported the surgical removal of a pre- 
sacral neurofibroma which had j^roduced incarceration of a pregnant uterus 
(Fig. 9, h). The patient would have aborted had she been left untreated. 
She recovered from the operation without complication and gave birth to a 
baby weighing 9 pounds (about 4 Kg.). If the pregnant uterus is well up out 
of the pelvis, it would seem advisable to let the patient go to term and perforin 
a cesarean section with subsequent exploration of the tumor. 

Summary and Conclusions 

Extragenital pelvic tumors of the birth canal were present in a series of 
127 female patients presented in this report. Ten patients were considered on 
the clinical side of the analysis only, inasmuch as they presented presacral 
tumors which, although not verified pathologicall^q nevertheless produced a 
fatal outcome. Symptoms were vague, and findings were not often diagnostic 
as to type of tumor, the exact nature of which had to be decided by the 
pathologist. Ten of these tumors were associated with pregnancy. 

Pathologically these lesions could be classified into congenital, neurogenic, 
osseous, and miscellaneous groups. Seventy-two (57 per cent) of the lesions 
fell into the first category, which featured a high incidence of pelvic ectopic 
kidneys. One should bear in mind the frequency of this anomaly and confirm 
the diagnosis by urography rather than at a surgical operation. Teratomas 
formed another large portion of the congenital group. They were, with one 
exception, benign. Complete enucleation without spillage was the keynote 
to successful treatment. Anterior sacral meningocele was a rare lesion, %vhieh 
we felt was best left in capable neurosurgical hands. 

Twelve tumors (9 per cent) comprise the neurogenic group. Two sub- 
types, the ganglioneuromas and neurofibromas, appeared to arise peripherally. 
Although the various examples were benign histologically, complete surgical 
removal was not always possible because of fixation. The ependymomas 
represented unusual extensions of gliomas of the spinal cord and the treatment 
of these extensive growths was unsatisfactoiy. 

Lesions arising in bone were present in eighteen patients. Purely cartilag- 
inous tumors were generally of a low order of malignancy and most difficult 
to cure. Tumors exhibiting an admixture of bone and cartilage were slower 
growing and more responsive to treatment. Two eases of osteogenic sarcoma 
went on to a rapid fatal termination, one of these representing a complication 
of Paget’s disease. One case of Ewing’s tumor was similarly fatal. Giant- 
cell tumor of the sacrum, although usually benign microscopically, proved 
malignant clinically in all cases wherein the growth was not small and within 
the scope of the first resection. The same grim conclusion is even more true 
of chordomas. 

A miscellaneous group of tumefactive lesions contained fourteen examples 
and included myogenic tumors (often malignant in this location), inflam- 
matory masses (often secondary to anal fistulas), fibromas, and finally, 
metastatic carcinomas. It is of interest to note that of the seventeen malig- 
nant neoplasms found in the entire group of 127 patients, four (24 per cent) 
were metastatic. Moreover, surprisingly enough, one of the few instances of 
cure of a malignant tumor in our entire series was that of a metastatic 
squamous-cell epithelioma, grade 3. 
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» These then are just a few of the more interesting cases that we have iiad in our series 
of 127 extragenital pelvic tumors. Tlie gynecologists must be acquainted with tlie numerous 
possibilities for points of origin and the pathologist with tlie peculiar behavior of some of 
the neoplasms. 

DR. JOHN R. WOLEF, Chicago, 111. — Several years ago I was embarrassed while 
performing a laparotomy to find that my patient did not have an ovarian cyst, but that 
' the tumor I palpated was an ectopic kidney. Since that occasion I have had the good 
fortune to observe six patients in whom the diagnosis of an ectopic kidney was established 
clinically without resorting to surgery. The sjunptoms of this congenital abnormality arc 
usually vague and not related to this condition, since this kidney is usually a normal organ 
in an abnormal location. The diagnosis is suggested by the finding of a firm, smooth, non- 
tender, spheroid, fixed mass deep in the pelvis. It is rather important that one constantly 
be aware of the possibility of such a mass being an ectopic kidney. In each such instance 
a retrograde urogram will confirm or rule out this abnormality. 

The obstetrical problem presented by a pelvic kidney is one of interest and concern. 
Many cases of dystocia have been reported, yet in the cases I have seen manj' had normal 
vaginal deliveries. 

DR. R. B. KENNEDY, Detroit, Mich . — 1 had two interesting cases sent to me by 
internists. They each had retroperitoneal pelvic tumors on the right side of pelvis. On re- 
moval for biopsy they proved to be Hodgkin's disease. 

Another patient, shortly after delivery, developed a large retroperitoneal pelvic mass. 
The delivery had been spontaneous. This proved to be a lymphosarcoma. I don’t believe 
Dr. Lovelady mentioned Hodgkin’s or Ijunphosarcoma appearing first in the pelvis. 

DR. LOVELADY (Closing). — It is gratifying to hear that Dr. Herring’s attitude is 
a conservative one toward the handling of these types of tumors. Not too long ago, Drs. 
Hunt, Banner, and DLxon from the Mayo Clinic reported several c,ases of carcin.oma of the 
rectum complicating pregnancy. One was a carcinoid of the colon. It is also interesting that 
wo did not encounter a case of pelvic Hodgkin’s disease. Of course some of the inoperable 
group, of which there were ten, may have been Hodgkin ’s disease. 

In closing I wish to leave two points with you: the importance of the excretory urogram 
or retrograde pyelogram in ruling out the presence of the ectopic pelvic kidney, and the fact 
that it is not necessary to produce a therapeutic abortion in these cases where the tumor 
obstructs the birth canal since the tumors are so slow growing, and those that arc malignant 
tend to recur slowly. 
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While an ectopic kidney cannot strictly be classed as a tumor, any pelvic mass mill offer 
the same diagnostic and therapeutic problems, and certainly must be considered in a discus- 
sion of this type. I remember seeing two cases of carcinoma of the rectum on the Charity 
Hospital service, one of which was large enough to obstruct labor. From the purely obstet- 
rical standpoint I do not believe that the type or origin of the tumor affects very mucli the 
management of the ease. If obstruction occurs, the obvious management would be a section. 
I would be inclined to feel that in any case of pelvic tumor other than one obviously so large 
or so located as to be absolutely obstructing, a test of labor should be given. We have all 
seen fibroids which apparently would obstruct labor pushed aside and pulled up to permit nor- 
mal deliverj'-, and while “tlie mechanism with these is somewhat different, I think sucJi a test 
would be worth while most of the time. 

A thorough and complete examination as outlined by Dr. Lovelady is of course essen- 
tial for diagnosis. Tlie difiiculties presented, are, I think, well illustrated in two cases that 
I would like to mention. 

One is a case which my associate. Dr. King, had while I was in service. The patient’s 
chief complaint was pelvic pain, and scanty menstruation. On routine examination he found 
a mass in the right adnexa about the size of the fist, rather hard, and felt that it was an 
ovarian cyst. At laparotomy it proved to be an inflammatory mass involving the cecum, 
densely adhered to the right adnexa. The final pathological diagnosis was ulcerative lesion 
of the cecum and terminal ileitis. A resection of the cecum and terminal ileum was carried 
out. In view of the uncertainties of diagnosis it is -always well to be prepared for any 
necessary procedure. 

Another case which I remember is one which occurred at Charity Hospital several years 
ago. A pelvic tumor had been diagnosed. The surgeon on exploration discovered a retro- 
peritoneal mass and removed it. It proved to be a kidney and the only one the patient had. 
This, of course, would not occur if the preoperative diagnosis had included a urogram. 

DE. N. B. DOCKEETY, Eochestcr, Minn. — It is manifestly impossible to discuss in a few 
minutes seventeen different types of pelvic tumors obstructing the Ijirth or any other canal. 
What I should like to do in this case is to pick one example from each of the four tumor 
categories given by Dr. Lovelady and say a word about the particular tumor in question. 

I have chosen from the congenital group the one which shows an anterior sacral meningo- 
cele. In the treatment we must always keep in mind these lesions because they certainly can 
occur. The treatment of the condition consists in tying off the sac high up where it 
communicates with the subarachnoid space. You do not have to dissect the meningocele out 
and run the risk of infection. 

From the second or neurogenic group our selection represents the unusual circumstance 
of a spinal cord glioma extending outside of the central nervous system. Our patient had 
uterine fibroids clinically and surgically. You can imagine the operator's consternation upon 
discovering a large ependjonoma arising from the sacrum. 

In treating these tumors, removal of the presacral portion is the minor part of the op- 
eration. There is always extensive tumor within the sacrum, and it extends along the spinal 
cord and causes paralysis of the lower extremities and of the bladder and rectum. 

Our next example is from the bone tumor group, and I have chosen a chordoma be- 
cause . it is not quite as familiar as some of the other types. Like the familiar giant-cell 
tumor, chordoma is often benign microscopically but, by virtue of extension, paralysis of 
nerves and infection of bladder and kidney result. Notochordal tissue occurs in all the inter- 
vertebral disks but strangely enough 90 per cent of the chordomas arise either in the pituitary 
region or from the sacrum. They expand and destroy the latter, and, as I said, although 
microscopically benign, they often kill the patient. 

From our miscellaneous group, I have again purposely selected a metastatic cancer. The 
large presacral secondary component was metastatic from a small growth above the dentate 
line. This patient was completely cured over a six-year period with radium and x-ray therapy. 
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instances, however, we are dealing with ‘'psendoparthenogenesis” which never 
leads_ to more than an accumulation of cells withiii a degenerating follicle. Our 
definition of '‘parthenogenesis” stands somewhat between these two extremes. 
It applies to tliose^ processes of cleavage of an unfertilized egg which take place 
after maturation, in other words after reduction of the number of chromosomes 
and elimination of polar bodies, regardless how far the development in’oceecls. 

Literature 

Observations of apparent division of unfertilized ova in mammals have been 
described by numerous authors since Pflueger in 1863^ gave the first report. 
An extensive bibliography may be found in Haeggstroem ’s publication of 1922'' 
and Kampmeier of 1929.^ More recent reports are from Krafka,® 1929, Eeimann 
and Miller,’' 1939, and Bacsieh and Wyburn,® 1945. While in most of these 
publications the cleavage process of the ovum is described as advancing only to 
the two, four, six, and eight-cell morula stage, there are a few observations in 
mammals in which division goes beyond this phase. 

In guinea pig ovaries L. Loeb® found parthenogenetie development with two 
distinct formations, placental structures and embryonic structures. He slmws 
pictures of remnants of an emljryonal bodj^ with tissues which lie interprets as 
ectoderm, endoderm, and mesoderm surrounded by s;^Tieytial trophoblast. That 
a similar fargoing parthenogenetie development may occur also in the male 
gonad was shown by Peyron,’® 1940, Avho describes an embryoma of a human 
testicle which contains the main elements of early embryonic development: 
syncytium, amnieetoblastie sac, ehordoniesoblast, chordal canal, embryonic disc, 
cranial and caudal segments, endoblastic vesicle, etc. 

These observations have been very few and their interpretations not com- 
pletelj’’ agreed upon. The fact that even the division of the unfertilized egg into 
a few cells is a rare occurrence may be seen in the work of Engle,’^ 1927, who 
studied 100 mouse ovaries and recorded only a single instance of parthenogenesis, 
one ovum divided into four equal blastomeres. 

Why is it that a cell with such an explosive potential of growth like the 
o^’um so seldom groAvs parthenogeneticall.y Avithout the stimulus of fertilization ? 
What are the conditions under AA^iich these exceptions occur? These are the 
questions aau are trying to ansAAur A\ith the help of intravital staining. 


Method and Material 


This report is based on the examination of 2,000 microscopic sections from 
cat oAuries. 

It is the same material Avhich Avas used prcA’iousl}' for the study of physiologic 
development and degeneration of the Graafian follicle.- 

The cat ovaries AA'^ere obtained by laparotomy after vital slain had been 
injected intraAmnously. TAA'cnly-four oAuries Avere thus reeoAured from tAA'ch^e 
eats. Ten cats had received a solution of 2 per cent indigo carmine in increasing 
doses from 50 c.e. to 600 c.e. intraA-enou.sly, 1 eat 150 c.c. of 0.5 per cent trypan 
blue, 1 cat 90 c.c. neutral red. The OAuries AA-ere cut in serial sections. Every 
other section Avas counterstained by different methods. The odd numbei-ecl sec- 
tions receiAmd no counterstains and shoAA-ed the vital stain only. 


Principles 

The use of true intravital (not supravital) staining has brought out. the 
fact that the nucleus of a living cell does not take up any such material. It is 
either stored as granules in the cytoplasm, especially in the cells of organs such 
ns kidnevs liver,' salivary glands, Avhich eliminate undesirable substance.s, oi- it 
is nrimarily deposited in'^connective tissue .spaces between cells all over the body. 
Finally it’is found in dead and degenerating cells and tissues. Jl any nucleus 



PARTHENOaENETIC DEVELOPMENT OP THE OVUM AS 
OBSERVED BY VITAL STAINING- 

EmviN 0. Strassmann, M.D., Houston, Texas 

(F.rom the Department of Gynecology, Baylor University College of Medicine) 

F or quite a number of years ive have been studying the normal histology and 
physiology'- of the ovary. It has been our goal to fill certain gajos in our 
kno-\vledge. especially concerning the development and degeneration of the 
Graafian follicle. 

The first study^ dealt with the histologic changes which lead to the rupture 
of the maturing follicle. The theca-interna cone was found as a typical feature 
of growing human and mammalian follicles. Its tropism toward the ovarian 
surface indicates that the theca cone has the task of ploughing a pathway through 
the ovarian stroma to facilitate the ascent of the expanding foUicle. 

The second study- dealt with the physiologic development of the follicle 
and the degeneration of those Avhich do not reach their destination. Special 
methods of vital staining by intravenous injection were used to determine the 
sequence of events leading to either rupture or regression of the normal follicle. 

The third study which we present herewith deals with deviations from the 
normal course of development and degeneration of the Graafian follicle. After 
having gained a fairly accurate picture of the normal histophysiology, it is not 
difficult to detect quite a number of abnormalities which do not correspond with 
the familiar well-established norm. Deviations can occur in all cells and struc- 
tures of the follicle : -the ovum, the granulosa layer, and the theca layers. They 
are found in all phases of progressing and regressing follicles. Since they are 
comparatively rare, considerable microscopic material had to be studied before 
sufficient items had been collected. 

The deviations from the norm can be arranged into three distinct groups : 
the multinuclear ova, the multiovular follicles, and the double follicles. 

The first group is the most interesting one. It deals with ova which are 
going through some form of cleavage without being fertilized. For this reason 
the generally accepted term '‘parthenogenesis” is applied. Without going any 
further we ' should have a clear understanding of this word. According to 
Kampmeier,® "true parthenogenesis” is the orderly development of a mature 
unfertilized ovum by regular cleavage into an independent individual or pro- 
ceeding an appreciable distance toward this goal. In this strict sense partheno- 
genesis in mammal is extremely rare. The majority of authors, however, apply 
the term parthenogenesis more loosely "for any real or apparent division of the 
unfertilized egg cell, irrespective of its maturity and the character, procedure, 
and order of division” (Kampmeier). This broader definition of partheno- 
genesis appears practical because it is sometimes difficult to decide whether one 
is dealing with a mature or immature egg, with an abnormal formation of polar 
bodies, or some other form of cleavage, mitotic or amitotic. In most of these 

•Presented at the Sixteenth Annual Meeting' of the Central Association of Obstetricians 
and Gynecologists, Denver, Colorado, Sept. 23 to 25, I9f8. 
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This sequence of events is entirely reversed in follicles which contain ova 
with some form of division. It must be emphasized at this time that partlieno- 
genesis or pseudoparthenogenesis is found only in degenerating follicles, at least 
in mammals. This fact has been brought out Ijy several investigators and was 
especially underlined by TIaeggstroem.® With this knowledge on hand some 
light might be thrown on the problem of parthenogenesis by the examination of 
these ova Avith vital stain. 

Finding’s 

There are several distinct processes Avhich may l)e encountered : 

1. Fragmentation of the ovum . — 

_ Fig. 1 shows such an occurrence. It represents the ovum of a degenerating 
follicle of a eat. The zona pellucida is deeplj’' stained. It surrounds the cyto- 
plasm Avhieh is Ijroken up into sevei’al fragments. One of these contains deeply 
stained nuclear mateilal indicating that this is a dying cell, in which fragmen- 
tation is not a result of any form of cleavage. 

In this instance the granulosa layer is still alive, the cell nuclei not being 
stained. The remnants of the egg nucleus, which is split b.A^ karyorrhexis, take 
the stain which is entering the ovum in several ])laces. The fragmentation of 
the ooplasm is simply part of the general degeneration. Findings like this can 
be mistaken for parthenogcnetic cleavage. 

2. Segmentation of the Ovum . — 

Fig. 2 shoAvs an entirely different picture. The ovum is diAdded into tAvo 
equal cells, so-called blastomeres. The nuclei are not visible and therefore Iuia'C 
not taken the stain, thus indiegting that these cells are still alive. The zona 
pellucida is stained as Ave haAm found to be the case in all living or degenerated 
ova.^ The granulosa has undergone the progressive type of degeneration form- 
ing a pseudo corpus luteum by groAA'th and fat accumulation. The appearance 
of small cells migrating through the zona pellucida into the OAUim indicates that 
the degeneration of the OAUim is imminent. 

This process should be called “pseudoparthenogenesis.” There is no sign 
that maturation of the oAunn has taken place. The division of the egg into tAvo 
equal cells may haAm occurred before the polar bodies Avere expelled. 

If the OAunn is permitted to survive longer inside of a degenerating follicle, 
the process of division may continue from a tAvo-cell stage to a four- or six-cell 
stage and beyond. 

3. Parthenogenesis . — 

Fig. 3 represents such an oAunn. It is the only one Ave have found in our 
material of 24 ovaries. Because of the rarity and significance of this obscrA'ation 
illustrations are presented both from the vitally stained and the postmortem 
stained sections. 

This specimen AA'as found in a dcgenci’aling follicle. It is characteristic of 
cat ovaries that Avhen their follicles undergo degeneration the cumulus ovigerns 
flattens and the o\mm sinks to the membrane separating the granulosa layer 
from the theca interna. At the same time the granulosa commences to groAV 
and to fill the entire follicular cavity. This process is present in our specimen 
and indicates degeneration of the follicle. The egg is enclosed by a Avell-pi'c- 
served zona pellucida. In the hematoxylin-eosin stained section (Fig. 3) avo 
find that small cells haA'e migrated through the zona into the oAmm. At the ha.so 
they are coming from the theca interna in a broad front. At the inner pole they 
are'brcakinn- through small openings from the surrounding gi’anulo.sa. The main 
" is not occupied by one individual cell as one Avonld 

;ix large individual’ cells, each containing nucleus. The 
nlv four nuclei, but the draAving (Fig. 4) wj)ieii com- 
mies all six as aa-c found them in serial sections. 


space inside of the zona 
expect. Instead avc find 5 
photomicrograph shoAvs o 
bines several sections indi 
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takes the stain, it proves the death of this cell. On this l^asis we could show 
with the diffuse material we used that in a normally degenerating follicle the 
ovum, or to he more specific the nucleus of the ovum, is the first to take the stain. 
Prom here it progresses as degeneration progresses to the ooplasm, to the inner 
granulosa layers, to the outer granulosa layers, until finally the entire follicle 



Fig. 1. — Fragmentation of degenerating ovum simulating cleavage. Disintegration not division 

of ooplasm. Karyorrhexls. Vital Staining. 



Fig. 2. — Segmentation of living ovum in degenerating follicle. Egg divided into two blastoincres. 

Vital Staining. 

is stained.2 In other words vital staining, shows that the regular type of follic- 
ular degeneration is a process which begins with the death_ of the egg cell and 
progresses centrifugally to the outer layers. With vital staining, the beginning 
degeneration of ovum and follicle can already be diagnosed at a time when no 
change of cells or structures is histologically apparent. If this process of normai 
degeneration is arrested it leads to the formation of follicular cysts ■'vhere the 
ovum has disintegrated but Avhere the granulosa may persist, until it nnaiiy 
dissolves too. 
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The division Avhicli has talcen place in this ovum lias to be regarded as true 
parthenogenesis. In nonnal maturation there is one large cell Avliich is the 
ovum and one or two smaller elements which are the polar-bodies. In this speci- 
men there am six cells of more or less equal size. We could not detect any phase 
of mitotic division. This is an ovum which without being fertilized underwent 
a development into a six-celled morula. This follicle was found in the ovaiy of 
a eat -which had received the maximum of intravital stain (600 c.c. of indigo 
carmine). Under vital stain (Fig. 5) we find the zona pellucida w'ell stained in 
the portion adjacent to the granulosa. At the base, where the migrating cells 
enter the o-vum it has almost disappeared. From here the stain has flooded the 
ooplasm but the chromatin in the nuclei remains invisible. It has not taken the 
stain. We have seen above that this is a sign of life. In other words we are 
dealing wdth a degenerating follicle containing an ovum, which is still alive and 
which is in the process of cleavage, having divided into 6 individual living cells 
among the surrounding area of disintegration. 

_ There is an essential connection between these two facts which form tlie 
basis for parthenogenetic development of the ovum. If the degeneration of the 
follicle begins in the outer layers (instead of inside the ovum) it stimulates the 
ovum to cleavage and division. The physical and chemical changes which take 
place inside of a degenerating follicle seem to provide tlie impulse which in a 
still living ovum releases the powders of cell division -which otherwise remain 
dormant until fertilization. That there is some foundation to this conception 
of parthenogenesis, can be deducted from the famous experiments of J. Loeb’^ 
who by changing the salt content of ocean water brought eggs of sea urchins into 
parthenogenetic development of advanced stages. 

Our last photomicrograph (Fig. 6) shows parthenogenetic cleavage of the 
ovum similar to the one seen before but -with the important difference that here 
all elements inside*' the egg shell are degenerating. There have been at least six 
individual cells inside the zona pellucida. Six nuclei are visible but they have 
all the signs of disintegration mostly by pyknosis. The cytoplasm contains 
vacuoles. The zona pellucida is shrinking from the surrounding follicular layers. 
This picture shows typically the fate of mo.st of the parthenogenetically divided 
ova in mammals. 

Discussion 


What is the clinical significance of these findings? 

There is a group of ovarian tumors -which contain derivates of all three 
germ layers. Neoplasms of mature character with structures originating mostly 
from the ectoderm are the dermoids. Neoplasms of unripe character are the 
so-called teratomas or emljryomas. The etiology of these tumors has never been 
completely solved. 

An excellent discussion of the theories proposed to explain the origin of 
teratoids may be found in the Encyclopedia of Endocrinology (Hans Selyc, 
1946).^® Only three theories are seriously considered by contemporaiy pathol- 
ogists: the parthenogenetic theory, tlie blastomcrc tlieory, and the embryonic 


theoiy. 

According to the parthenogenetic tlieory teratoids develop from unfertilized 
ova either immature oogonia, or mature ova. Exjieriments by Bo.sacus'-' on 
fro<^ and toads point strongly in this direction, .since he was able to initiate 
cleavage of unfertilized ova by chemical or mechanical means. Abnormal tera- 
toma-like embrvos developed from such ova in the celomic cavity oi a host anima]. 

According to the blastomcrc theory teratoids originate from fertilized polar 
bodies or blastomeres separated from the rest of the fetal body. I he gieate. 
ohiSon S acorj- is that it does ..ot ox,.lai„ ll.at ,„ost of (Lose toniors 
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Pig, 3 


Pig. 4 



. — ’Parthenogenetic development of ovum into six-cell morula inside 
Photomicrograph. Hematoxylin-eosin. 



. — Parthenogenetic development of ovum into six-cell morula. Drawing. 

eosin. Note small cell immigration through zona poliucicia. 


zona pellucida. 


Hematoxylin- 
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As a matter of fact we could not find anj’- microscopic observation which 
could be used to prove the blastomere or embryonic theory. There are on the 
other hand numerous observations which show parthenogenetic cleavage of the 
ovum Avith Amrious^ degrees of dcA’^elopment. Our oaa'ii findings underline the 
theory that the division of unfertilized ova may lead to the formation of tumors. 
It is only a question AA’hether these cell clusters degenerate and disappear oi’ 
whether they continue to live and groAv. In the latter instance they Avill, at least 
in mammals, never lead to ijarthenogenctic ei’eation of a AA^iole ncAv indiAddual, 
but rather to the parthenogenetic creation of tumors shoAving deriA^atives of all 
three germinal layers. There is not structure or cell in the gonads AA^hich could 
produce these tumors other than the germ cells propei*. The amazing fact is not 
that they occur, but that they do not occur more often. 

Summary 

1. This paper is based upon obser Actions on Adtally stained eats. Stains 
of Amrious types and concentrations Avere transfused intraA'^enously into tAvelve 
cats. The OAmries Avere remoA^ed under anesthesia and studied in oA^er 2,000 
serial sections. 

2. In this material a iiumlmr of deviations from the norm Avere found. The 
most important observation concerns forms of cleavage of the unfertilized ovum : 
fragmentation, segmentation, pseudoparthenogenesis and parthenogenesis. Vital 
staining gives a clue to the origin of these processes : 

3. Physiologic degeneration of the Graafian follicle begins in the nucleus of 
the ovum and proceeds centrifugally to the periphery. Pathologic degeneration 
of the foUicle begins in the outer layers and proceeds centripetal^ toAA'ard the 
OAuiin. If this process is arrested halfAA'ay, it leads to typical histologic forma- 
tions. In the frequent cases of normal regression, follicular cysts are formed. 
In the rare instances of abnormal regression, it may lead to parthenogenetic 
development of the ovum. 

4. Photomicrographs and draAvings of the cleavage of unfertilized ova in 
various phases are shoAAm. Their significance is discussed in regard to the origin 
of certain ovarian tumors (dermoid cysts, teratomas, embryomas). 

I want to tliaiik Dr. G. G. Kobertson, Associate Profes.sor of Anatomy, Baylor Univer- 
sity College of Medicine, for checking the embryologic terms used in thi.s paper. 
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occur in the gonads and not just anywliere in the body. In addition it is hard 
to understand that these tumors originate in the female tract of one generation, 
stay dormant for many years and appear in the gonads of the next generation. 



Fig. 5.— Parthenogenetlc development of six-cell morula. Unstained cliromatin In nuclei 

indicates es’g' cells stMl alive- A^ital Staining^. 



Fig. e. — Farthenogenetic development of six-cell ®hr^ip^F^?ljf°”Hematoxya‘meosin. 

tion of ooplasm and nuclei indicate degeneration. Photomicrogr p 

The embryonic theory implies that the formation f Xn^-estTbSiSi 

axes in the primitive shield is the cause of teratomas. T <3 ^ ^ 

to this theory is also that it does not explain the fact that these turn 

found mostly in the ovaries and testicles. 



THE USE OF PENTOTHAL SODIUM ANESTHESIA 
FOR CESAREAN SECTIONS- 


Gerald W. Gustafson, M.D., and Sprague H. Gardiner, M.D., 

Indianapolis, Ind. 

(From the Department of Ohstetrics and Gynecolog%j, Indiana University School of Medicine) 

T he first cesarean section under Pentotlial Sodium anesthesia at the Coleman 
Hospital of the Indiana University Medical Center was performed by the 
senior author in November, 1943. Prom then until Jan. 1, 1948, there have 
been a total of 207 sections done under Pentotlial. Because of the relatively few 
articles published relating to this type of anesthesia for cesarean sections, it 
was thought worth while to present our experience. 

In 1944, Heilman, Shettles, Manahau, and EastmaiP reported 114 sections 
under this type of anesthesia. Herriety recently reported a series of 492, while 
Pino and Eisaman,^ in a preliminary report, listed 40 patients upon whom 
cesarean sections were done under a combination of local infiltration anesthesia 
and intravenous Pentotlial as suggested by Hunt and Lundy 

Prior to the first of this series, Pentotlial Sodium had been used in our 
department only for very short anesthetics, being restricted largely to dilatation 
and curettage. At the present time, however, combined with 50 per cent nitrous 
oxide and oxj'-gen, it is employed in the majority of pelvic operations, being 
supplemented with curare when increased relaxation is needed. IVe have not 
employed it in vaginal obstetrics to any extent because we have felt that only 
an experienced anesthetist should be permitted to give it. When the latter was 
not available for cesarean section, we have used other types of anesthesia. 


Technique 


Of greatest importance is the fact that the anesthetic is not started until 
after the patient is fuUy prepaz-ed for the operation, a catheter has been anchored, 
the abdomen scrubbed and painted and drapes have been placed piior to the 
injection of Pentotlial. In our personal cases of the elective type, Sodium Amytal, 
6 grains, and atropine sulfate, ^/ioo grain, are given three-quarters of an liour 
before the operation is to begin. I\Iany of the cases were given only atropine 
sulfate, % 5 o gi’ain, prior to operation. There seems to be no appreciable differ- 
ence in the condition of the baby ivhether or not Sodium Amytal is given and 
we have felt that it does lower the apprehension of the patiezit. 

With everything in readiness for operatiozi, a few cubic centimctei’s of 2.5 
per cent solution of Pentotlial Sodium are given intravenously and the patient 
IS asleep in a few seconds. In the early cases, Go was adminislered after the 
patient was asleep. More recently, a mixture of 50 per cent oxygen and nitrous 
oxide has been given and this has lowered the dosage of Pentotlial necessary. 


•Pre‘=entecl at the Sixteenth Annual :Meetine of the Central A.«KOclatIon of Obstetricians 
and Gynecologists, Denver, Colorado, Sept 23 to 25, 1948. 
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Discussion 

DE.' WILLAED M. ALLEN, St. Louis, Mo. — The findings recorded in this paper by 
Dr. Strassmann lend considerable support to the idea that certain types of teratomas may 
owe their origin to spontaneous segmentation of unfertilized ova. This theoiy is not new. 
Actually the parthenogenetic theory regarding teratoids is the simplest of all since there 
is ample evidence from studies of lower forms of animal life that ova may be induced to 
divide and pmoliferate without fertilization. Even in the rabbit spontaneous segmentation 
of the ovum after suitable stimulation v.nth the formation of a fetus has been reported by 
Pincus. This being so, it reciuircs veiy little imagination to suspect spontaneous segmen- 
tation of germ cells as a cause for teratoids and certain types of chorioneiiithelioma. 

The observation that the ovum may be caused to undergo segmentation wlion th.c 
normal course of events in the retrogression of the follicle is altered is very important. 
Ordinaril}^ the ovum, if it fails to go through complete maturation, degenerates and at the 
same time or veiy soon thereafter the granulosa lilcewise retrogresses. The great majority 
of ova and follicles suffer this fate for only a few of the large number of ova found in 
the ovaries are ever discharged during the process of ovulation. However, Dr. Strassmann 
finds that in certain very rare instances segmenting ova are found, but these are found in 
degenerating follicles. The presumption is, therefore, that when the stimulus for the 
proliferation of the granulosa is withdrawn before the egg has lost its capacity for seg- 
mentation unknown chemical factors arising from the degeneration of the granulosa lead 
to segmentation of the ova and early embryonic development. 

Skeptics will say, of course, that the partlienogenetic theoiy does not e.vplain tlie 
primary appearance of the chorionepithelioma in the cranial cavity or in the mediastinum, 
and the appearance of teratoids in parts of the body widely separated from the gonads. 
This is not a completely valid objection, however, because of the probability that the 
primordial germ cells are originally located in the head end of the embryo and subsequently 
find their way to the genital ridge (see Willier: Anat. Eec. 70: S9, 1937). 

DE. STEASSMANN (Closing). — I thank Dr. Allen for his discussion. I would like to 
put one thought into 3 ’our minds. You may have noticed that the word “hormone” has not 
appeared in my paper. Of course, the hormones are the very factors which are responsible for 
the growth and degeneration of the follicle. I have not mentioned these hormones because, 
if we are truthful with ourselves, here is the biggest gap in our knowledge. I do not mean 
the ovarian hormones. Eortunatelj’', the ovarian hormones are well-established units. Since 
we loiow their chemistry and make them sjmthetically and since we have them standardized, 
we can do with the uterus more or less what we want. As one of the speakers said j'esterdaj', 
we can make an old lady of SI years of age menstruate. But with the ovary we can do very 
little. The gonadotropic hormones are not knomi chemicallj'. We do not know the formula, 
and we do not have a satisfactory waj' to standardize them. If 3 ’ou look at it the right uai’, 
you need the gonadotropic hormones for lialf of your gynecology, for half of your sterility 
cases, and for lialf of the eases you treat for menstrual disorders. We all depend on using 
the anterior pituitary hormones and that is the very one thing we do not have to anj’ sat- 
isfaction. This one hormone or hormone group is the most important one because it is the 
key to the function of the ovary, therefore, of the uterine activities and, therefore, of the en- 
tire mature life of any woman. 

Since this Society represents the gj’necologists and obstetricians of over half of the 
Dnited States, I hope that the true chemistry of the gonadotropic hormones eventually 
'^'ill be determined. We all have used our present commercial preparations. I discarded 
all of them because I found they are unsatisfactory and most of the time useless. We have 
got to have the true anterior pituitarj’^ hormones. We have to have (hem standardized 
uot by the weight-increase of the ovaries but bj* the weight of the chemical compound.s. 
That would be a big step forward. 
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Table IV. Pentothal Sodium for Section Following Failure of Trial Labor^ 31 Cases 


preoperative condition 

( POSTOPERATIVE CONDITION 

mother 

FETUS 

MOTHER 

1 baby 

GOOD 

FAIR 

GOOD 

FETAL 

DISTRESS 

GOOD 

PAIR 

spontaneous 

CRY OR 
RESPIRATION 
PROMPTLY 

ESTABLISHED 

SEVERE 

NARCOSIS 

30 

1 

27 

4 

30 

1 

30 

1 


The lengths of the trials of labor before the start of Pentothal and delivery of the babv 
varied from 5 to 60 hours. The time interval bettveen the start of Pentothal and delivery of 
the baby varied from 4 to 26 minutes. One mother’s condition was considered as only fair be- 
i ^ section because of the existence of essential hypertension of a moderate degree. She 
withstood the Pentothal anesthesia and section satisfactorily, the baby’s condition being ex- 
cellent. Ihe baby whose condition was poor after deliv^ery had shown marked evidence of 
fetal distress before the section. Neonatal death occurred after four hours, the autopsv 
revealing extensive atelectasis 


Maternal Mortality . — There was one maternal death in the 207 eases, giving 
a mortality rate of 0.5 per cent. This patient was a toxic primigravida, No. 
XC740S1, who had been in the hospital tinder observation and treatment for 
seventeen days. She had seemed improved when one morning she suddenly 
went into coma following a convulsive seizure. As she was eight months preg- 
nant with a totally unprepared cervix and had received glucose for several days, 
we decided that immediate section offered her the best chance. She was given 
only 0.55 Gm. Pentothal, the operation lasted thirty-three minutes and the baby 
cried immediately, being extracted eight minutes after the introduction of Pento- 
thal. However, after arousing and talking to her husband, she lapsed into coma 
and died six hours post partum. No autopsy was permitted. 


Table V. Mortality for Section Under Pentothal Sodium (Uncorrected) 


MATERNAL 

1 PETAL 

NO. 

CASES 

DEATHS 

.MORTALITY 

RATE 

1 NO. 

BABIES* 

DEATHS 

MORTALITY 

RATE 

207 

1 

0.5% 

208 

5 

2.4% 


*1 set of twins. 


Morbidity . — In the series, 45 mothers, or 21 per cent, showed morbidity 
according to the Standard of the American College of Surgeons. 

Infant Mortality . — There was one .stillbirtli. The mother of this liaby was 
admitted in shock with central placenta previa and no fetal heart tones. In 
addition, there were four neonatal deaths, one occurring 4 liours after birth, one 
17 hours, one 2-3 hours, and one 84 hours. Autop.sy revealed^ atelectasis in two 
cases, extensive pulmonary hemorrhage of undetermined origin in one. The 
other case was the picture of atelectasis, but no autopsy was permitted. Brief 
abstracts of the eases with fetal death follow: 


107909. The mother of this infant was admitted to tlie Coleman IIo.s- 
pital al term as an emergency ward patient in jirofonnd shock following profuse hemor- 
rha'c-e from a central placenta previa. Fetal heart tojies were ab.sent on admission. Fol- 
lowing intravenous glucose. 1.000 c.c. plasma and 2,000 c.c. of whole blood, the mother’s 
condition was sutlicientlv improved to pern.it .surgery. A low cervical, longitudinal .sectic 
was nerformed a total of 0.4 Gm. of Pentothal Sodium being administered. The baby was 
st'illborn, having .succun.bed in ute.o from anoxia prior to the .section. The mother’s con- 
valescence was uneventful. 
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In only one case was the alidomen opened under local anesthesia first and then 
Pentothal administered. All of the early eases had their anesthetic administered 
by Dr. Greta Gibson, while those since October, 1947, were given by or under 
the supervision of Dr. Virgil Stoelting. 

Results 

The operations were performed by 16 different operators including residents. 
Three of the staff did 146 operations. Indications are fairly representative of 
those found in the average maternity hospital. These are given in Table I, 
while the types of cesarean sections performed are listed in Table II. The 
incidence of Pentothal Sodium anesthesia for cesarean sections is shown in 
Table III. It is our opinion that the ideal case for Pentothal is the elective 
section. However, we have found it satisfactory in cases having had trial labor. 
Data for this group are presented in Table IV. 


Table I. Indications for Cesarean Sections Under Pentothal Sodium 


INDICATIONS 

J NO. OF CASES 

Repeat cesarean section 

99 

Contracted pelvis vdth trial labor 

31 

■ Contracted pelvis (elective) 

29 

Placenta previa 

13 

Abruptio placentae 

2 

Toxemia (failure of medical tJierap^O 

S 

Elderly primiparas 

5 

Multiple uterine fibroids 

6 

rBrow 1 

Abnormal presentations Face 1 

7 

t Transverse o 

Diabetes 

3 

Previous extensive vaginal plastic 

1 

Previous myomectomy 

1 

Previous erythroblastotic baby 

1 

Bicornate uterus 

1 


Table II. Types op Cesarean Section Performed Under Pentothal Sodium 



TYPES OP SECTION ( 

NO. OF CASES 


Low cervical: 

Longitudinal 93 (1 c.xtraperitoncal) 
Transverse SE 

175 


Classical 

27 


Cesarean hysterectomy 

5 


Total 

207 


Table III. Incidence op Pentothal Sodium Anesthesia for Cesarean Section .\t the 

Wm. H. Coleman Hospital 


Y^EAR 


TOTAL 

SECTIONS 


SECTIONS UNDER 
PENTOTHAL 


1943 


O 

1944 

104 

oO 

1945 

98 

48 

1946 

89 

54 

1947 

8G 



PER CENT 


47.G 

48.9 

60.7' 

61.6 
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the drug and extraction of the l^aby. For instance, the second largest dosage of 
Pentothal given in this series was 2.09 Gm., the time interval was twenty minutes, 
and yet the ba])y cried immediately. In another case, twenty-eight muiutes 
elapsed from introduction of Pentothal to extraction of the baby, dosage was 
1.4 Gm., yet the latter cried immediately. The large.st dosage was 2.250 Gm., 
interval twenty-nine minutes, and the baby Avas easilj* resuscitated by aspiration 
and hyperventilation. This is graphically presented' in Tables VI and VII. 


Table VI. Total Pentothal Soniujr Adjunisteked and Establishjient op Eespirations 

IN Neavboun 


TOTAL 

PENTOTHAL 

SODIUM 

GM. 

TOTAL 

CASES* 

1 ESTABLI.SHMENT OP RESPIRATIONS IN NEAVBORN 

SPONTANEOUS 

CRY 

RESPIRATIONS 

PROMPTLY 

ESTABLISHED 

MODERATE 

NARCOSIS 

SEVERE 

NARCOSIS 

Not Eecorded 

27 

8 

19 

0 


Less than 0.500 

1 

1 

0 

0 


0.500-1.000 

59 

20 

37 

1 

1 

1.100-1.500 

95 

28 

06 

1 


1.600-2.000 

22 

8 

12 

0 

2 

2.050-2.250 

3 

1 

2 

0 


Total 

207 

06 

136 

2 

3 


•1 stillborn not Included. 
1 Set of Twins included. 


Table VII. Time Elapsed Between Start Pentothal and E-xtraction of Baby and 
Establishment of Eespiration.s in Newborn 


TIME ELAPSED 
START PENTO- 
THAL AND 
EXTRACTION 
baby 
MINUTES 

NUMBER 

OF 

CASES* 

ESTABLISHMENT OP RESPIRATIONS IN NEWBORN 

SPONTANEOUS 

CRY 

RESPIRATIONS 

PR05IPTLY 

ESTABLISHED 

MODERATE 

NARCOSIS 

SEVERE 

NARCOSIS 

Not Eecorded i 

0 

2 

4 

0 



4 

1 

2 

1 



65 

28 

36 

0 

1 

11-15 

65 

22 

43 

0‘ 



48 

12 

33 

1 

2 

21-25 i 

10 

0 

10 

0 

' 0 


6 

1 

5 

0 


31-35 

3 

0 

3 

0 

0 

Total 

207 

00 

130 

2 

3 


•1 stillborn not included. 
1 Set of Twins included. 


Advantages 

Prom the standpoint of the mother, Pentothal Sodium is one of the most 
olcasant of anesthetics. She goes to sleep quickly n tn'cnty or thirty seconds 
nd often in the middle of a sentence as she is speaking, htausea and yomilmg 
onou anakeniinr are very rare. We could find record of only one patient who 
n™nausca to any degree. Bleeding is less than ryilli gas ox.ygcn-ell.er or eye lo- 
m-omuf In onr serik there ivas no sigiiifieant change in blood pressure Ihc 
LTmthusias t c patients more those of the repeat sections who pi-evionsly liatl 
had so™ rthcr type of anc-sthesia including local infillral.on and spinal. 
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Case 2, — 78456. The mother of this infant ^vas a 26-j-ear-oIcl primigravida at term. 
A low transverse cervical section was performed because of cervical dystocia, uterine inertia, 
and irregular and rapid fetal heart tones after thirty liours of labor, the membranes having 
ruptured spontaneously two days before the onset of labor. Plain rectal ether and Nembutal, 
3 grains, were given preoperatively. A total of 0.850 Gm. of Pentothal was administered. 
The baby, extracted ten minutes after the start of Pentothal, weighed 8 pounds, 7 ounces, 
and showed evidence of severe asjshj'xia pallida. In spite of repeated aspiration, hyper- 
ventilation, and stimulants, respiration ceased four hours after birth. Autopsy revealed 
extensive bilateral atelectasis. The mother’s postoperative course was complicated by a 
wound infection. 

Case _3. — ^No. 89213. This baby was delivered by an elective low longitudinal cervical 
section at term because of cephalo-pelvic disproportion. The preoperative medication was 
atropine sulfate, % 5 o grain. The bab 3 ' was extracted seventeen minutes after the start 
of Pentothal — a total of 1.750 Gm. being given for the entire operation. At birth, tlie 
baby weighed 5 pounds, 8 ounces. Respirations were established after some dithcultj* 
following tracheal aspiration and hj'perventilation. Recurrent episodes of cyanosis de- 
veloped with irregular, rapid respirations. In spite of repeated aspiration, hyperventila- 
tion, Coramine, etc., respirations ceased seventeen hours after birth. Autopsy was not 
permitted, but the clinical picture was typical of pulmonary atelectasis. The mother’s 
postoperative course was uneventful. 

Case 4. — ^No. 95655. The baby urns delivered by low longitudinal cesarean section at 
eight months’ gestation, the indication being a previous section for cephalopelvic dispro- 
portion. The preoperative medication was Nembutal, 3 grains, and atropine sulfate, ^50 
grain. The babj', 5 pounds, 3 ounces, was extracted sixteen minutes after the start of 
Pentothal, a total of 1.600 Gm. of Pentothal being given for the entire operation. Eespi- 
rations were established with ditRculty following tracheal aspiration, In’perventilation, and 
Coramine. Respirations were shallow and irregular with a persistent sternal retraction, 
and, in spite of repeated aspiration, hyperventilation, and continuous Oj, respirations 
ceased twenty-three hours after birth. Autops}’’ revealed extensive pulmonary atelectasis. 
The mother 's postoperative course was uneventful. 

Case 5.— No. 96578. The baby was delivered by low transverse cervical section at 
term, the indication being a previous section for contracted pelvis. Hie preoperative medi- 
cation was Sodium Amytal, 6 grains, atropine sulfate, grain. The baby, 5 pounds, 4% 
ounces, was extracted eight minutes after the start of Pentothal, the total amount of 
Pentothal not being recorded. Respirations were easily established following aspiration 
and hyperventilation, the baby crying lustily. The baby’s condition appeared satisfactory 
until twenty-four hours after birth, when there was considerable crying and regurgitation 
of feedings. Forty-eight hours after birth, the temperature rose and the baby was started 
on penicillin. X-ray of the chest showed only increased bronchial markings. Re.spiration 
gradually became increasingly labored, rapid and shallow, death occurring eightj'-four 
hours after birth. Autopsy revealed “Extensive pulmonary hemorrhage due to iindeter- 
niined cause.” The mother's postoperative course was uneventful. 


Immediate Effect on the Baby 

Pentothal Sodium passes through tlie placenta, and according to bellman 
and Shettles, within ten or twelve mitnites, reaehe.s equal 
and maternal bloods. These authors state that there 

after starting the anesthesia during which the amount of drug 1 caching ti e fcti 
is very small and thronghont the first five to ^ ^een 

rule, than after fifteen or twenty minutes of anesthesia, 
very little correlation in the condition of the baby 

mth the total dosage of Pentothal and the time interval between mtiodnction ot 
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Dangers and Contraindications 

Tilontgomery® has pointed ont the three groups of cases where Pentothal 
might be dangerous in obstetrics, namelj’-, toxemia, hemorrhage, and prematurity. 

Toxemia. — The drug is detoxicated in the liver and the \vaste products 
eliminated by the kidneys. In ease of extensive damage of the liver, detoxication 
may not take place. Our one maternal death occurred in this group, while East- 
man and Heilman reported one death in their section group. We believe that, 
in the severe toxemias, particularly when there is a possil^ility of extensive liver 
damage, Pentothal should not be used. The same applies to anj* general anes- 
thesia. ‘ 

Hemorrhage. — ^Burstein and Hershey® pointed out, on the basis of their 
clinical and experimental observations, the unpredictable effect of Pentothal 
Sodium on the circulatory sj^stem in the face of hemorrhage. In our series were 
included thirteen eases of placenta pretya and two of abruptio placentae (see 
Table IX). We have seen no untoward effect of the Pentothal, and, in addition, 
have used it in several ectopics. One case of rupture of the uterus at term, 
following two previous cesarean sections, was operated upon under Pentothal. 
However, this patient was not in shock. None of the sections were in shock at 
the time of operation. We believe that Pentothal should not be given to any 
patient in shock. 

Prematurity . — ^]\Iontgomery“ states, Since it is known that pentothal , is 
rapidly conveyed across the placental barrier to tlie fetal blood stream, and since 
it has been demonstrated by Dreisbach and Snyder" that intravenous pentothal 
reduces the respirator}’’ activity of the intrauterine animal to a level below one- 
third, it seems unwise to employ this agent in cases of prematurity for fear of 
inhibiting the initial respiratory effort in the newborn infant.” If there was 
marked retardation of respiration following Pentothal, certainly it would be 
manifested in the premature baby. Such was not our experience as evidenced 
in the data presented in Table X. Here, in one instance of placenta previa, at 
71/2 months’ gestation, the baby weighed 2 pounds, 7 ounces, was easily resus- 
citated, the mother received 1.2 Gm. of Pentothal, and the time interval was 
eight minutes. This baby survived. Another baby from a patient with placenta 
previa weighed 3 pounds, 91/2 ounces, and cried immediately, the time interval 
having been thirteen minutes and the total dose of Pentothal 1.4 Gm. 

Conclusion 

Our results of 207 cesarean sections performed under intravenous Pentothal 
anesthesia are reported. It has been our experience that it is a safe type of 
anesthesia for both mother and baby in a goodly numljcr of cases when admin- 
istered by a trained anesthetist. We feel that it is definitely contrauidicated in 
the presence of severe toxemia and in shock from hemorrhage. The ideal place 
for Pentothal is in the elective section witli the mother and baby in good con- 
dition. In our experience clinically, time interval between introduction of the 
drug and extraction of the baby and the total amount of Pentothal administered 
within reasonable limits show little correlation with the immediate eonditmn of 
the baby. Pentothal Sodium deserves a place in our armamentarium of obstetric 
anesthesia for cesarean sections. 
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Table IX. Pentothal Sodium fok Section in Placenta Previa and Abruptio Placentae — 15 Cases 
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"A & H Aspirations promptly established following aspiration and hyperventilation. 
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Discussion 


DE. EOLAND S. CEON, ^lilwaukee, "Wis. — This paper is a very timely one. Ee- 
cently large series of cesarean sections done under caudal, Pentothal Sodium, with or with- 
out supplementary gas, spinal or saddle block anestliesia, have been reported. All of these 
methods of anesthesia, with the possible exception of caudal which, incidentally, we have 
discontinued, when administered by competent and experienced personnel have proved to 
be relatively safe anesthetics for both mother and baby. 

Our experience with Pentothal Sodium anesthesia dates back at least ten years. About 
96 per cent of our vaginal operations, plastic and hysterectomies, have been done under 
Pentothal. For more than five years many cesarean sections liave been done with an 
induction of Pentothal Sodium followed bj' 30 per cent ox 3 'gen and 70 per cent nitrous 
oxide. IVe agree with the essajusts when thc\' advise that in using tliis tj-pe of anesthesia, 
one should always avail oneself of the services of an experienced nnestliesiologist. In 
general, unless there is some phj’siological or pharmaceutical reason, the tj’pe of anesthesia 
to be administered to the patient should be left to the discretion of the anesthetist. The 
one that he or she prefers is the one to bo used. 

It was indicated in tlie paper that patients in labor wore administered rectal ether 
plus 6 grains of Amytal, followed b%' hcavj' doses of Pentothal. Since Pentothal, Nem- 
butal, and Am.vtal are all hj’pnotics, one might question the advisability of administering 
6 grains of Amj'tal before operation. "When indicated, we have injected small doses of 
Amytal intramuscularly. There was a ivide variance in the amount of Pentothal Sodium 
prescribed. The doses varied from 500 to 2,200 mg. This is proof that the agent must be 
administered bj' experienced personnel and cannot become a routine procedure. Our aver- 
age dose for one hour of anesthesia has been 800 mg. with 30 per cent oxygen and 70 per 
cent nitrous oxide. 

Commenting on the four prenatal deaths, one is struck b.y the very large dose of 
Pentothal, 1.7 and 1,6 mg,, given at sixteen- and seventeen-minute intervals before the 
delivcrv of two of the fetuses. It is .also well to note that the autopsied baby, dj'ing of 
pulmonary hemorrhage, may have experienced an overdistention of the alveoli following 
resuscitative efforts. It is also noteworthy that these babies weighed over five pounds. 
"What do the essayists mean by aspiration and rc.spiration in contrast with aspiration and 
In'perventilation ? 

AYe agree with the essaj'ists that Pentothal should not be administered to the patient 
in shock or to one suffering from severe toxemia. Neither should this be the anesthetic 
for the patient with a hemoglobin of 6 Gm. or less. 

In spite of the essayists’ findings, we think this is not the ideal anesthetic for the 
delivery of premature infants. ^Ye agree that the ideal place for Pentothal only is elec- 
tive section.s. We do not include in this category repeat sections. The performance of 
this operation is often complicated from the beginning of the oiieration to the delivery 

of the baby. 


DE. H. M. KTESCnP.AU:il, Detroit, Mich.— Tlie use of the intravenous ane.sfhefics 
in obstetrics is not new. In 1928 I used Pernocton intravenously. My reason for giving 
it up’ was that it did not last long enough. Pernocton would last some four hours. In tiw 
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STERILITY STUDIES IN PRIVATE PRACTICE- 

E. L. King, M.D., and John S. Herring, M.D., New Orleans, La. 

(From the Departments of Ohstetrics and Gynecology, The Tulane University of Louisiana, 

School of Medicine) 

S EVERAL considerations liave pronijited ns to report tliis relatively small 
series of cases of infertility. AVe have frequently been surprised to note, 
in patients consulting us for sterility, that although these patients have pi’c- 
viously been seen by doctor after doctor, often including eminently qualified 
gjGiecologists, some significant factor has been entirely overlooked or ignored. 
Mail}’’ of them, for instance, have had no metabolism test. This is in spite of 
the fact that almost all investigators who have written on this subject have 
stressed that a careful, complete routine be followed. 

We also feel that in many series reporting results of investigations of 
sterility, the diagnosis has been too freely applied. It is obvious that if such 
a diagnosis is applied to a couple who have been married onlj^ for a relatively 
short period of time, many “good results” from treatment will be obtained 
which are primarily due to allowing Nature to take its course. A year or tivo 
of infertile marriage certainly does not necessarily imply a sterile mating, 
particularly if separations have been frequent or contraceptives used at inter- 
vals. Therefore, for the purpose of this paper we have considered that pri- 
mary sterility exists when the subject has failed to conceive after having been 
married for longer than three years, without the use of contraceptives, and 
with regular and frequent intercourse. Secondaiy sterility is considered to 
exist if, following a previous pregnancy, no subsequent pregnancy has re- 
sulted in five jmars under the same conditions. 

If these definitions are borne in mind, we believe that our results in the 
treatment of sterility as reported here are good, and that they can be equaled 
by anyone with a minimum of equipment if a proper routine is followed. 

AVe believe that our results fi'om the use of Lipiodol hysterosalpingog- 
raphy as a therapeutic as v.'cll as a diagno.stic agent are significant and offer 
a field for further study. 

Rubin^ has taught us how to study the functional status of the ]<''allopian 
tubes, and the use of opaque materials in x-ray vlsualmation of the uterus and 
tubes’ has become a routine procedure. ]fitzenberg=^ finst called our attention 
to the role of hypothyroidism in the causation of sterility. Huhner" developed 
the study of the action of the semen in the female genital organs, and iAIoencli-' 
shoAved us the importance of the evaluation of Ihc number and morphology 
of the spermatozoa. Reynolds and Afacomber’ st re.ssed the lulc of the diet 

^rc^cntwl at the Sixteenth Annual Jlcetlnir of the Central Association of Ohsletrlclans 
and Gynecologists, Denver. Colorado, .Sejd. 23 to _j>. 1DI8, 

258 



Volume 58 
Number 2 


PENTOTHAL SODIUM FOE CESAEEAK SECTIONS 


257 


1934 era tliere ■was a great sweep of the use of Evipan intravenously in obstetrics for 
cesarean section in England, and I note that they, too, have given up the use of the Evipan. 
While the experienced operator can get the baby out within ten minutes, the senior resi- 
dents might have difficulty. Pentothal was the same, and showed similar difficulty, in that, 
if you did not get the baby out quickljr^ you would have babies that required resuscitation; 
particularly was this true if any scopolamine was given during the labor. 

For that reason, while some papers have been written recently on Pentothal for 
delivery and cesarean, I would be against it and ■svould stick to the signal Novocain, 30 
mg. for deliveiy, and 60 to 75 mg. for the cesarean section. 


DE. LEON S. McGOOGAN, Omaha, Neb. — I would like to discuss a variation of the 
type of anesthesia that has been suggested this morning; that is, the combination of local 
infiltration supplemented by intravenous Pentothal Sodium. 

In the five-year period from July 1, 1943, through June 30, 1948, there were 50 
cesarean sections done at the Universitj' of Nebraska in the charitj' service, 21 under 
combined local infiltration supplemented by Pentothal Sodium. In the five-year period 
from July 1, 1943, through August 10, 1948, on my private service at Omaha, there were 
171- cesarean sections, of which 33 were done under combined local and intravenous Pento- 
thal Sodium anesthesia. Of a total of 221 cesarean sections in a period of a little over five 
years, 54, or approximately 24 per cent, were done using the combination type of anes- 
thesia. 

Our procedure for local infiltration is that which I presented in 1946. The local 
infiltration is done with one per cent Novocain. If the operation is to be a low classical 
one, the intravenous Pentothal Sodium is administered as soon as tlie bladder flap dissection 
is begun. If the operation is to be classical, the intravenous anesthesia is started as soon 
as the parietal peritoneum of the abdominal cavit}' has been opened. Tlie total amount of 
Pentothal Sodium administered is 0.5 to 1.0 Gm. There have been no maternal deaths in 
the 54 cases. There have been three deaths as far as the babies are conceined, none of 
which were related in any way whatsoever to the anesthesia that was used. 

The amount of the Pentothal Sodium anesthesia is small. The patient has very little, 
if any, discomfort during the extraction of the baby sucli as she lias under local anesthesia. 
The combined use of the anesthesia speeds and facilitates the closure. It does not intei- 
fere with the uterine contractions. The patient’s recovery is smooth and rapid. There 
are practically no nausea and very little vomiting, and very little postoperative distention. 
We have no difficulties with the baby’s crying. 


DE. GUSTAFSON (Closing). — As far as the type of resuscitation is concerned, maiqv 
of those babies who cried immediately were aspirated. It has been our experience that a 
baby may cry immediately and still have a tremendous amount of mucus m his trachea, 
and in a few minutes, if that baby is not watched, respirations may slow down consider- 
ably, so it is practically routine on the service to put a catheter down even though he has 

cried immediately. . ^ c 

In general, we can say that the babies in this series required no greater efforts of 
resuscitation than those babies delivered vaginally under other types of anesthesia during 

the same period of jmars as covered in the study. , . , , . , , , j ? 

As far as the ideal anesthetic for prematurity is concerned, the ideal is probably locU 
infiltration anesthesia, or, if delivered from below, local block. This is simply the experi- 
ence we had in those few cases of prematurity that were delivered by section under 
Pentothal. ^ 

In answer to Dr. Kirschbaum, in our series, we used local plus Pentothal in the one 
ease. A good many of these patients are not good subjects for locals, appear to be very 
apprehenstve, and for that reason, the staff as a whole has been rather enthusia.stic about 

the use of Pentothal all the way through the operation. ■> ;, 

This is not a personal series at all. -A.s I said, there ere opeia ois, 
seats the work of the staff over this period, and it is simply our own experience u.th 

Pentothal. 
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potency, bnt we feel that if large numbers of live, vigorous, and normal 
spermatozoa are found in the vagina and the cervix, a sperm count and a de- 
tailed study of sperm morphology are not necessary. The examination is 
made one to two hours after intercourse, following a period of abstinence for 
two or_ three days. A speculum is inserted into the vagina, and a drop of 
semen is transferred to a dry slide with a platinum loop. The cervix is care- 
fully cleansed, and a loopfni of cervical secretion is secured and placed on a 
slide. Cotton applicators and pipettes have not been satisfactory for obtain- 
ing these smears. We use a platinum loop. If this examination shows that 
the husband’s semen is not satisfactory, he is referred to a urologist for de- 
tailed study. Complete absence of spermatozoa can very rarely be corrected, 
while deficient spermatogenesis may be treated successfully by local therapy, 
and hormonal administration. 

If no abnormality has l:een found so far in either of the couple, tubal 
patency is tested bj’- the Rubin method or by uterosalpingography. We prefer 
the latter for two reasons : first, in some patients the opaque medium has showii 
the tubes to be open when the Rubin test did not; and second, pregnancies 
have followed the use of the oil more frequently than the passage of gas. No 
matter wMeh test is employed, we use it eight to ten days after the fo'st day 
of a menstrvial jDeriod. We feel that this is the proper time (a) because we 
think that the restoration or the improvement of the patency of the tubes 
three to five days before ovulation enhances the possibility of pregnancy, (b) 
because there is no possibility of disturbing an early pregnancy, which could 
occur if the test were performed during the latter part of the menstrual cycle, 
and (c) because we believe the danger of infection or embolism to be less 
at this time. 

If the tuljes are found to be open, and other conditions such as hypo- 
thyroidism, endocervicitis, etc., are not present, or are being treated, if found, 
we order a “nutritive” vaginal instillation before intercourse. We feel that 
this has at times l:een of value. We also advise as to the diet of both, counsel 
a cessation of the “strenuous life,” and advocate patience foi- the next few 
months. Repeated oil injections may help, even if the tubes are patuloiis, 
and are certainly in order if they are closed. We have been able in some 
women to e.stablish patency at the second or third atteinpt. If both tubes are 
closed and repeated oil injections fail to open them, Ave do not advise attempts 
at operative correction, unless the patient is fully cognizant of the risk and 
expense involved, and the Ioav percentage of suecess. 

In studying our patients as above outlined, avo found that, as a Avorking 
basis, AA'e classified and defined the factors as folloAws. 

1. Sterility in the male: For purpose of this study, the male Avas con- 
sidered as ab.solutcly sterile if the Iluhner test and the urologist’s confirma- 
tion shoAAmd no sperm or no living sperm, the quantity poor Avith numerous 
abnormalities; as relatively sterile if quantity, count, and morphology Avere 
markedlv .subnormal, even though living sperm Accre present. No ease Avas 
classed as either absolutely or relatively sterile unless either the urologist 
so stated, or repeated Iluhner tests were entirely negative. We found absolute 
sterility in 9 men, and impaired fertility in 21. 

9. “Irreonlai- ovulation”: When either on repeated biopsies oi- by the 
temirerature chart ovulation did not ai)pear to occur regularly, hut occurred 
only occasionally, i.e., not oftener than every three months (one case). 

* 3. Anovulatory: When repeated biopsies and/or 1em])crat\ire charts in- 
dicated absolute lack of ovulation. 
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in relation to sterility. Others, too numerous to mention, have called atten- 
tion to the questions of the pH of the vaginal and cervical secretions, the 
viscosity of the latter secretion, the matter of the role of endoeervicitis and 
of cervical anomalies, and of many other conditions which may he factors in 
the causation of sterility. Hence we must realize now that only bj’- a thorough, 
step-by-step study of each sterile marriage, with the full cooperation of both 
husband and wife, can we exiiect to obtain results. It is well known that even 
then we cannot expect to solve every sterile mating, and this should be thor- 
.oughly understood by each couple at the beginning of the study. Of course 
there is an explanation in every instance, but we do not yet know enoiigh 
about endocrinology, degrees of fertility, etc, to find the explanation in the 
10 or 15 per cent of sterile matings in which nothing abnormal can be de- 
tected by the employment of all the methods of study now at our command. 

It is obvious, therefore, that one must study a sterile marriage in such a 
manner that all possible factors are evaluated. ^ There is nothing new in the 
routine that we follow, so we shall outline it as brieflj'^ as possible. 

At the first visit, the fact that the- male is almost as often at fault as the 
female must be stressed. If the husband’s cooperation is not forthcoming, 
the first visit should also be the last. A careful histop’’ is obtahmd covering 
past illnesses and operations of both partners, especially stressing the pos- 
sibility of genitourinary infection. The menstrual record of the wife is of 
particular importance. Inquiry is made as to the frequency of sexual intei- 
course and its timing in relation to the ovulation time, also as fo the ques- 
tions of impotence, premature ejaculation, malfmanations, etc. I he niattei 
of the ovulation time is explained, and the wife is instructed as to the keep- 
ing of a chart. In the matter of frequency the couple of course can hardly 
be expected to realize that two or three days are required for the elaboration 
of fully developed spermatozoa. In one of our couples, the rpluction ot le 
frequency of intercourse from ten to fourteen times per week o nee was 


all the treatment needed. . . ^ i 

Next a general physical examination of the wife is made, and of 
band also, if possible. This is followed by a stiidy of the genitals Li the 
wife, this should include the search for a possible local nifection of the ex- 
ternal organs, urethra, vagina, and cervix. The reactions 
cervical secretions (no douche that day) are noted, also e , , ‘ ‘ n 

acter of the cervical secretions. The length and general f f 

the cendx are studied, and its canal m investigatec vi • i^i.poence of 
The size and position of the uterine body are 

tumovs if any, and the adnexal 

of sterilitv bnt should be corrected if pos.sible. The expiniatum ot tne male 
sholS lor abnormalities such as testicular atrophy or ah- 

sence, hypospadias, urethral infection, prostatitis, e c. tPinnorntiire 

All patients should be instructed in t e 'ibiiorma'lities 

record. If this suggests bil i? perfoS on the 

are not found, an ® eated each month for several periods, 

first day of menstruation, and maj' ^e iepcat roto on both 

Next in order is the ^ cmiples that the correction of 

Imshand and wife. We have imiiici in se ^ A i 

hypothyroidism in one oi* ^ the husband’s semen 

AVe then obtain an estimate as to T-e leral idea as to liis 

by the Hiihner test. This, of course, gives us oiili a .eiieiai 
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4. Persistently blocked tubes: Where, after one or more air insufflations 
or hysterosalpingographies, the tubes were never apparently open. We prefer 
to have the evidence of at least two air insufflations or two hysterosalpingog- 
raphies; if air, no passage with pressure up to 170 mm. Hg repeatedly; if 
Lipiodal, no visualization of the tubes. Eleven women were in this group. 

5. Apparently temporarily blocked tubes. The tubes were considered to 
have been temporarily blocked by some cause which was overcome by either 
air insufflation or hysterosalpingography if the following conditions existed: 

A. If, after one or more air insufflations or Lipiodal injections had indi- 
cated a blockage, a subsequent similar procedure indicated that the tubes 
were patent (2 cases). In such cases, if a pregnanej' failed to result they are 
reported as '‘unsuccessful insufflation or injection” to distinguish them from 
the following. 

B. Where, after a prolonged period of sterility, a pregnancy resulted 
within a reasonable time following air insufflation or hysterosalpingography, 
even though the procedure itself indicated patent tubes; i.e., these are the 
cases in which we believe a therapeutic result was obtained bj' these proce- 
dures. In this group seven pregnancies followed the Rubin test and twenty- 
one the oil. 

6. I-typothyroidism : AVhere either one or both partners had basal metabolic 
rate of -20 or below, with no other apparent etiology, or where both had 
basal metabolic rate of -15 or below. Ten instances in this group. 

7. Combined etiology: When more than one factor existed, neither of 
which alone was sufficient to account for sterility. Ten cases. 

8. Local pelvic lesions (see Table I). Eight cases. 

9. Etiology undetermined. Self-explanatory. 

10. Miscellaneous. Self-explanatory. 

The classification of our cases on the basis of etiology as above outlined 
is shown in Table I. The percentage of success is set forth in Table 11, while 
the results in each etiological group are shoAvn in Tables Til and IV. In Table 
V the time intervals of pregnancies following tubal patency tests are set forth. 


Table I. Etiology 


1 . 


2 . 

3. 

4. 


0 . 


6 . 

7. 

S. 

9. 


L the Male: 

. Absolute 
Impaired fertility 
regular ovulation 

novulatory cycle (following radium) 
3 rsistently blocked tubes: 

, By hysterosalpingography 
, By air insufflation 

pparently temporarily blocked tubes; _ 
Unsuccessful insufflation or Lipiodol m.iection 
(therapeutically) although previously closed 
tubes apparently became patent 
, Apparently successful opening of previously 
blocked tubes 

(1) By air insufflation 

(2) By hysterosalpingography 
ypothyroidisin 

imbined etiology 
tiology undetermined 

iscollaneous local findings which might account 


for sterility:_ 

A. Cervical infection 

B. Fibroids 

C. Ovarian cyst and fibroids 

D. Retroflexion of uterus 

E. Mucous plug in cervix 

Total 


9 

21 

1 

1 

9 


21 

10 

10 

IS 


1 

1 

1 

3 

1 

US 
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Discussion 

DE. GEEALD P. BEOWN, Grand Porks, N. D. — At the Grand Porks Clinic Ave have 
been following an almost identical routine to that presented. Experience has taught us 
that a few minutes spent in explaining, step by step, what must be done, and in emphasiz- 
ing that considerable time may be necessary, usually produces understanding, cooperative, 
and satisfied patients. 

The importance of a careful history and complete physical examination cannot be 
overemphasized. In this problem of sterility where there are still so many unknowns, we 
must always be alert to find and try to correct anj' minor deviations from the normal, no 
matter how trivial they may appear. Thyroid function must be investigated and any 
degree of hypothyroidi.sm should be corrected. The cervix most certainly should be care- 
fully examined, and any erosions or endoccrvicitis treated. We attempt to correct any 
rctrodisplacenients, even in cases requiring an anesthetic. The uterus is kei)t in anterior 
position with a Smith-Hodge pessary. I am sure that most of us hav’c had tlie experience 
tliat such a xirocedure has solved some sterilitj' problems for us. In couples, when the man 
is normal, and the only abnormal finding in the woman is a fixed uterine retrovension, I 
believe that a laparotomy is indicated. In these cases I have usually found the ovaries 
and tubes prolapsed into the cul-de-sac. Numerous adhesions and small implants of endo- 
metriosis are often present. If possible these are freed and a suspension done. We have 
had several such cases in which the patients subsequent!}' had children. 

I must admit that with my patients I have had little success in using basal tem- 
peratures for determining the presence or absence of ovulation. Tlie biggest problem 
stems from the fact that most of the patients have no idea of the meaning of scientific 
accuracy. Very few are able to read a thermometer exactly — to say notliing of fractions 
of a degree. Half the time they forget to take their temperature immediately ui)on awak- 
ening. 

Endometrial biopsies give much information regarding ovulation. I have been using 
a small punch biopsy to obtain these specimens. A Eandall suction curette is equally 
satisfactory. Either instrument is small enough, in most instances, to pass through the 
cervical canal without causing discomfort, and still a piece of ti.ssue largo enough for 
diagnosis is obtained. I have been using this as an office procedure. Biopsies may bo taken 
several times throughout the menstrual cycle so as better to establish ovulation time. 

Botli the Eulnn test and hystcrosalpingography certainly have a definite place in steril- 
ity studios. Whichever one chooses to use, I feel, is a matter of individual preference. I 
find that we have been using hystcrosalpingography almost exclusively, because we think that 
a little more information is obtained and our therapeutic results have been belter. 

I am particularly in accord with the idea that the man involved must be investigated 
early in the routine. Only recently I saw a case in consultation that demonstrates the impor- 
tance of this part of the examination. The husband hud not been investigated by the re- 
ferring physician because, "he was a clean-cut and nice appearing young man.” The 
woman, however, had been thoroughly checked. She had a retroversion, and had been ad- 
vised that a suspension operation would be neec.ssary to correct her sterility problem. It was 
at her request that the consultation was obtained. To make a long story short, he had an 
.nspermia due to one undescended testicle and one atrophic testicle due to mumps orchitis. 

This couple was advised to start proceedings to adojit their children. 

DE. I. F. STEIN, Chicago, 111. — It is my feeling that duration of marriage as the criterion 
for sterility is outmoded. We now have numerous scientific tests, such as those to determine 
time of ovulation, which may replace the erileria formerly accepted. The more ditficiilt 
cases are those cases of infertility where there are no tangible factors to interfere with re- 
production. . 

Charting basal body temperatures is a simidc procedure and if one is patient and is 

willing to devote the neec.ssary time to instruct the patient, projicrly, the re.sults are very 
sat isf actory. 
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menstruation on May 17, 1947, and on July 1, 1947, a tenativo diagnosis of pregnancy was 
made. Delivered by Cesarean section for contracted pelvis on February 20, 1948. 

Case 2. — Mrs. T. B., first seen Sept. 11, 1947. Married six years, no pregnancies; dia- 
phragm first year. Had had complete work-up elsewhere, with five or six Rubin tests. Had 
been told that tubes were apparently blocked, but that no other significant factors existed. 
On Oct. 1, 1947, a Lipiodol hysterosalpingography was done. Patient had last menstrual 
period on Oct. 17, 1947. Delivered normally July 26, 1948. 

Case 3. — Mrs. S. S. First seen Dec. 4, 1939, married three years, no pregnancies. From 
then until December, 1940, a complete sterility work-up was done, including a Rubin test in 
December, 1939, at which time air passed easih*. No significant findings. Dec. 28, 1940, a 
hysterosalpingography was done. Last menstrual period Feb. 17, 1941, delivered normally 
Oct. 23, 1941. 

Case 4. — Mrs. E. S. First pregnancy delivered Dec. 15, 1938; she had been married 
nine months at that time. Seen again in March, 1948. Had suspension (elsewhere), 1942. 
Had had no pregnancies since first delivery. On hlarch 10, 1948, a hysterosalpingography 
showed that both tubes were definitel}’’ blocked. On April 2, 1948, a repeat hysterosalpingog- 
raphy was done and both tubes were reported definitely patent. This patient has not con- 
ceived at the present ime. 

Case 5.— Mrs. D. D. First seen in February, 1945. Married three years, no preg- 
nancies. A complete sterility study revealed no significant factors. Last menstrual period 
April 18, 1945. Hysterosalpingography April 27, 1945. Delivered Cesarean section (toxemia) 
Dec. 31, 194G. 

Summary 

In a study of 118 sterile matings, various etiological factors, single or 
comMned, were discovered. Tliirt 3 ’’-four pregnancies followed the various 
methods of treatment employed (28.8 per cent), of which 26 resulted in live 
births at term, or 22 per cent of the total number studied and treated. 

We wish to call particular attention to the results olUained after Rubin 
tests or hysterosalpingographies where other factors weie luled out, as we 
believe this indicates a definite therapeutic effect from these measures. We 
feel that lij’-sterosalpingography is the more valuable of the two, as in most 
of those where success is reported, one or more previous Rubins had been 
done without pregnancy re.sulting. Some of the failures could be explaine 
on the basis of persistently blocked tubes or aspermia of the inak, but for 
many of the failures no adequate explanation could be given. It is felt that 
operative attempts to correct tubal or spermatic duet blockage have little 
chance of success. However, operation for the removal of uteiine noics oi 
ovarian tumors may relieve associated sterility’’. Success may le an 
in many patients with hypothyi’oidism, cervical lesions, transient tubal block- 
age, and moderately’’ imiiaired male fertility. 
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charts. We haven’t had that difficulty. Most of our patients for some reason know how to 
read a thermometer or can be instructed very easily. He has mentioned biopsies. We were 
not doing them routinely at the time that tliese cases went througli our hands. 

I don’t want to have you go away and tliink we don’t treat these patients when they 
come in at six months or a year. We do. These receive a routine work-rip. But we do not 
include them in this study as they do not fit our definition of true infertility. One case was 
cited as having been followed from 1942 to 1945 without having had a hysterosalpingography. 
As I mentioned, when she first came in she liad onl}' been married two years and was a very 
young woman, and it was at her request that ive went slow in our studies on her. As to the 
case where too frequent coitus went on for three years, we didn ’t let him go on for three 
years before we stopped it. 

As to the timing of a Hiihner test, I intended to bring that out. We do the Hiilmer 
test at the time we think ovulation is about to occur. The same thing is true for hystero- 
salpingography. We time them as nearly as we can figure, two or three days before we 
expect ovulation to occur, because we think that if we open the tubes at that time our chances 
of success from a therapeutic standpoint are better. 

Dr. Garber has mentioned the occupation of the husband. As we said, we try to get 
a complete history. We ask him what he docs and whether he is nervous or whether he is wor- 
ried. During the wartime, husbands had difficulty because they were under tremendous mental 
strain. Someone asked about the contrast media used in hysterosalpingography and I knew 
that was coming. We did not intend to discuss the various media in this paper. We used 
Lipiodol. In over a thousand cases we have not had serious ill effects. Most of them have 
been followed over a period of several years. If they were pregnant we followed them sub- 
sequently and have not found anything significant. 

I have felt that perhaps Lipiodol has a therapeutic effect. I am perfectly open minded, 
and in the next few months we may use another medium. As far as the use of air is con- 
cerned, about the time we decided that we would quit using air we decided to use hystero- 
salpingography routinely rather than any modification of the Eubin test so we have not used 
carbon dioxide in very many cases but agree there that it is probably the preferable gas 
to use. 
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Basal metabolic determination in the sterility work-ups lias proved of little value. Al- 
though we do basal metabolic rates on many patients, both male and female, we liavo little 
regard for the actual results inasmuch as the obesitj’' patients, even though some mny be 
hypothyroid, do not show low readings. In spite of this, we do use some thyroid but wo are 
not guided entirely by the iiasal metaliolic rate for dosage. 

In regard to the Hiiliner posteoital test, I think it is important to time it in relation 
to the ovulatory phase of the cycle. My associate. Dr. Cohen, has shown the differences in 
survival time of tlie sperm in cervical mucus at the various xdiases of the menstrual cycle. 
Survival time was usually twenty to twenty-two hours in the xiostmenstrual phase, whereas, 
at ovulation time, when there is a thin, transparent cervical mucus, survival time was from 
two to six days. The latter is highly significant of the receptiveness of cervical mucus at 
ovulation time. 


• DE. S. T. GAEBEE, Cincinnati, Ohio. — The most significant fact is that four out of 
five cases were ruled out by the autliors as not fitting into the classification for sterility. 

The gynecologist is all too frequently approached by an anxious, eager, and impatient 
young woman who has very recently become an aunt or i^seudo-aunt. If she does not con- 
ceive within the first month or two, she immediately considers herself sterile and seeks treat- 
ment. This she too often receives from the overzealous physician when all that is required 
is a careful history, a physical examination, particularly to rule out gross pelvic or otlier 
disorders, kindly advice or simple instruction and time. Frequently conception occurs within 
six months, as the essayist has indicated. The importance of a careful histoiy cannot be over- 
emphasized. Later, investigation of the husband, then the wife, may be indicated. A common 
sense approach is extremely important. A survey of the 400 cases which were ruled out would 
be welcomed. 

May I ask what medium was employed for the hysterosalpingograms; also, were any 
ill effects encountered? 


DE. H. M. KIESCHBAUM, Detroit, Mich.— I am a little disturbed about this paper 
because the author says lie seeks to save the patient money, and tlien lie has her come to the 
office from 1942 to 1945 before he tests the tubes. May I say my approach is a little dif- 
ferent. I don’t wait three years, in fact, I have patients who come to me before they are 
married to determine if pregnancy is possible. One patient had had an abortion so ve tested 
her tubes to determine their patency'. The author describes the use of air. If you will review 
the literature besides the cases that were never rexiorted, you will find that there were quite 
a number of deaths with the use of air. For that reason carbon dioxide must alvays be used. 
A point that I follow out in my office is to have a model which shows the ovary section so 
that I can explain to the patient that there are three fundamental things we must know, 
to determine ivhether or not she can become pregnant. The one is whether the sperm move 
in the vagina, and simply taking a Hiiliner test is not proof the patient doesn t hai e 
sperm. If it is negative wo must check the acidity factor. If you find no sperm, you must 
he sure that the patient does not lose the sperm on the way to the office, and in that case a 
bottle sperm specimen should be brought in. 

The Eubin tests must be confirmed by' fluoroscopy. 

Several patients reported that examinations showed closed tubes with the Eu nn te. t 
when there was spasm at the internal os. Lipiodol showed this to be incoirect. Sedimentation 
tests should be done where there is any history of, or doubt about, pelvic inflammation. Anti- 
spasmodics should be used as necessary. 

I have the patient come before the period and do the Hiiliner first, an ^ t le nopsy - 
fore the period, and the test of the tubes shortly after the menses, so that in a very s lor 
time we have those three fundamental things established. 


DE. HEEEING (Closing).— It is impossible to discuss the 
. fifteen minutes. We simply hoped to make a few points Hat we thought should ’ J ‘ 
zed. Dr. Brown has said that he has difficulty in having his patient keep lasa emp 
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may be perfectly normal menstnial rh3’tlim or occasionallj* meiiometrorrhagia, 
and then it is noted that the periods have become irregular with graclnalfy 
lengthening interAmls and scantier flow. Often this leads to lapses of several 
months, and then more or less complete amenorrhea lasting for j-ears. Steril- 
ity is often of the same duration. "We have had a number of patients in this 
series with amenorrhea lasting from six months to two years. One of the 
first cases we observed was that of a woman complaining of an amenorrhea of 
eight j eais duration which had followed a period of six j’^eai’s of menstrual 
regularity.^ (She has had two pregnancies and regular menstruation follow- 
ing resection.) 

The basal temperature charts of patients we have observed clinicall}^ gen- 
. erallj’" fail to reveal the ovulatory pattern. Dailj’’ vaginal smears likewise lack 
the changes in cytology characteristic of ovulation. Endometrial biopsies 
taken at intervals reveal onlj^ endometrial hj’-perplasia with no evidence of 
secretory aetivit5^ Gjniecography depicts large globular ovaries and small 
uterus. The following data are illustrative of the clinical findings in a patient 
with bilateral poljmystie ovaries. 


Case Eeport 


H. L., aged 22 years, married one year. Menses; onset at 15 years?, always irreg- 
ular, at intervals of from three to seven weeks, five daj-s’ duration, moderate in amount, 
with slight premenstrual pain. Her chief complaints were sterility, irregular menstrua- 
tion, dyspareunia, with the pain occurring in both lower quadrants. 

General phj'sical examination revealed a tall, slim, well-proportioned woman. There 
was no abnormal hirsutism. Pelvic examination showed a small, erect uterus with both 
ovaries globular, cystic, and tender. In February, 1947, the patient reported that .she was 
amenorrheic for six weeks, nauseated, and languid. Gynecography was advised to verify 
the palpatory -findings. Pneuinorociitgcnogram revealed bilateral polycystic ovaries 
(Fig. 1). A temperature chart (Fig. 2) of the next three cycles showed: (1) 31 day.s, 
anovulatory; (2) 52 days, anovulatory; (3) 32 day.s, apparently ovulatory curve. How- 
ever, an endometrial biopsy taken within a few hours after the onset of the next men- 
strual period failed to show a secretoiy phase. Semen examination of the husband showed 
111,000,000 .spermatozoa per c.c., with 70 per cent motility at one hour, and only 9 per 
cent abnormal forms. 

A bilateral ovarian wedge resection was performed on Aug. 4, 1947 . At laparot- 
omy, both ovaries were found to lie .symmetrically enlarged, about .300 per cent, and con- 
tained multiple small follicle cysts. Microscopic section showed a few corpora albicaritia 
but no recent corpora lutea. There were numerous atretic and primordial follicles. The 
cortex contained numerous follicle cysts lined by granulosa cells and sliowed much peri- 
follicular fibrosis. 

The patient made an uneventful recovery, had two normal menstnial periods, and 
promptly conceived. She had a full-term, spontaneous delivery on .July 3, 19-18, eleven 
months after bilateral ovarian rvedge re.scction. (Pregnancy usually follow.s in six months 
to one year after resection.) 


From the historv anti ])reliminarv examination of jiatient.s with pol.v- 
cvstic ovarie.s. it i.s qiiite obvious that the reprodiietivc mechanism is dislurhed 
o'r completelv interrupted. It i.s generally aeoepted tliat m the noj-mal girl at 
pubertv one Graafian follicle develoiis to maturity^ under the influenee of 
pittiitary stimulation, and then rupture.s, thus liberating the fii.st oMitn. fli • 



RESULTS OF BILATERAL OVARIAN WEDGE RESECTION IN 47 

GASES OF STERILITY- 

Twenty-Year End Results : 75 Cases of Bilateral Polycystic Ovaries 


Irving F. Stein, M.D., Melvin R. Cohen, M.D., and Ralph Elson, M.D., 
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A t FIVE-YEAR intervals in the past two decades, we have reported our 
observations on patients in whom we diagnosed bilateral polycystic 
ovaries.^’ ^ We have described a syndrome characteristic of this lesion and 
adapted a surgical technique which has proved satisfaetoiy. Since our first 
successful operation in 1929, we have operated upon seventy-five patients for 
this condition with inereasinglj'’ encouraging results. In this report, we sum- 
marize the results of wedge resection of both ovaries in those patients in the 
group who complained primarily of sterilitj". 

In the past, the prognosis in sterile matings has rested chiefly upon the 
results of tubal patencj* tests and the examination of the semen. Funda- 
mental though these tests maj’’ be, it is our opinion that insufficient emphasis 
has been placed upon the reproductive role of the ovaries. More recently, 
tests for ovulation, such as endometrial biopsj’", basal body temperatures, 
pregnandiol determinations, and daily vaginal smears have been carried oiit 
by some physicians to determine the occurrence and time of ovulation.® We 
believe too little attention has been given to changes in the ovaries themseh es, 


particularly in women who do not conform to the ovulatory pattern. 

One of the conditions encountered in patients complaining of sterility 
and amenorrhea, and one too frequently unrecognized, is bilateial pol 3 ’'C 3 ^stic 
ovaries. In this condition, ovulation occurs very rarely, at long intervals, or 
not at all, as shown bj’" repeated cnclometi’ial biopsies and vaginal smears, basal 
temirerature charts, and suggested bj" the history of sterility. The prognosis 
for fertility hr these women grows progressivety worse unless suitable positive 


measures are takeir. 

The syirrptonrs which pr-ompt the patient to seek advice are, in the order 
of their frequency; 1, amenorrhea ; 2, sterility; 3, hirsutism; 4, parn (rarely ; 
arrd 5, menonretrorrhagia (occasionally). Underdeveloped breasts, acne, and/ 
or obesity are rrrore often discovered by the phj^srcian than observed by the 
patieirt. Marrj’- of these worrreir are psj^chicalty depre.ssed. 

Bilateral polycystic ovaries are associated with a definite syndrome winch 
we have described previousljL® In this condition, amenorrhea is usualb^ sec- 
ondary in character. After puberty, and for a period of a few years, there 

^ ^Dresented at the Sixteenth Annual Aleotin^ of the Central Association of Obstetricians 

and Gynecologists, Denver, Colorado, Sept 2.. to -o, i 
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first corpus luteum then develops in the ruptured follicle site. This phe- 
nomenon staits a cyclic process of monthly follicle ripening and rupture which 
extends more or less automatically until menopause, interrupted only by preg- 
nancy. There is some controversy as to whether ovulation aetually occurs in 
early menstrual life. This, however, is of purely academic interest and is not 
pertinent to the subject under discussion. 

With polycystic ovaries, we believe there is a hormonal imbalance in which 
either the Graafian follicle fails to ruj)ture and becomes a retention cyst or the 
selective action of follicle-stimulating hormone of the -pituitary gland may 
affect multiple follicles siinultaneously instead of a single one. Then there 
develops a condition in which the ovaries contain' jnanj'- small cortical follicle 
cysts. The ovaries become symmetrically and sim'ldtaneously enlarged from 
one to four times the normal size, are globular or oval, tense, with a thick, 
gray,^ smooth capsule. Dui’iug the development of the multiple cysts, the 
germinal epithelium becomes thick and fibrous instead of thinning over the 
site of the maturing follicle. It lacks the normal surface wrinkling usually 
produced by the contraction of many corpora albicantia. There is also a 
fibrosis in the stroma ovarii. The cysts contain a clear, colorless fluid under 
tension, and are a few millimeters to one centimeter in diameter and contain 
estrin. Earelj’- are old or recent corpora lutea observed. The mieropathology 
of these lesions has been described in our seeond contribution. - 


Diagnosis 

The diagnosis of bilateral polycystic ovaries rests upon a history, symp- 
toms as described above, and the finding on pelvic examination, gynecogi-aphy 
or both, of symmetrically enlarged and globuhn- ovaries. Although this en- 
largement is definite (6 to 7 cm. in diameter as a rule) it is not alwaj'S easy 
to recognize by palpation. This is particularly true in obese and masculinized 
women. Only about 50 per cent have been recognized by us on pelvic exam- 
ination. These ovaries are relatively small in comparison to ovai-ian neoplasms 
but they may be shown accurately on the x-ray film with the use of pneumo- 
peritoneum. This method of partial gynecography is indispensable foi‘ the 
establishment or corroboration of the diagnosis of bilateral polycystic ovaries. 
We have employed it in almost all of our patients and have separated the eases 
of the polycystic ovaries from those in which the ovaries wei'e normal or othei’- 
wise affected, thus determining which patients reciuired surgical treatment. 
A presumptive diagnosis may be made on the basis of the typical syndi-ome, 
but until the polycystic ovaries can be identified, treatment must be purely 
empiric. In the normal adult woman, the ovaries normally apimai- about one- 
fourth the size of the uterus; in women with bilateral polycystic ovaries, the 
large, globular ovaries are often from one-half to as large as the corpus shadow 
on the x-ray film. The x-ray film after pneumo])eritoneum is the one reliable 
and conclusive diagnostic aid in this condition, without which many ol these 
cases might escape detection. 

The dia^nosi.s, therefore, is made by: 1, histoi-y of secondary amenorrhea 
(rarelv, primary) ; 2, the finding of bilaterally enlarged and globular ovaries 
bv (a) palpation, (b) gynecography; 3, masculine typo of hirsutism; -1, hypo- 
plasia of uterus and breasts. In married women, a history of sterility is sig- 
nificant. 

Treatment 

Medical— In the opinion of the authors, there is no accepted medkml 
treatment for bilateral polycystic ovaries. IVIany of our patients neie turn , 
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Case H. L. Bilateral polycystic ovaries. Gynecography (pneumoperitoneum) 
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we required^ to reopevate for ovarian pain or swelling. In these we found 
evidence of inflammatory adhesions and in two of the three patients, a' single 
large Intein cyst of the ovary. There was no operative mortality. 

Summary and Conclusions 

Although bilateral pol^mystic ovaries are not one of the common causes 
of sterility, they are one which is amenable to surgical treatment. Eighty-five 
per cent of our married patients in whom we diagnosed bilateral polycystic 
ovaries had a primary complaint of sterility. Therefore, it is evident that 
sterility is an important component of the polycystic ovary .syndrome. Further- 
more, 65 per cent of the women who were sterile due to this condition of the 
ovaries have been successfully treated by bilateral ovarian wedge resection, 
resulting in pregnancy. Hence, sterility due to this ovarian disturbance has 
a high rate of curability. 

In addition, menstrual function was satisfactorily restored in 89.3 per 
cent of the seventy-five patients operated upon. "We have endeavored to follow 
these .patients carefully ever since 1929 when we did our first resection. The 
cooperation and response of the patients have been very gratifying. Patients 
returned for re-examination and sent in menstrual calendars annually to 
complete our records. 

It was noted that the hypoplastic uterus responded to the secondary sex 
stimulation, as did also the hypoplastic breasts. Hirsutism was not usually 
favorably affected. In a few patients, however, excess haiiy development dis- 
appeared to a remarkable degree. 

The patients who appeared depressed and frustrated when amenonheic 
and presumably sterile showed a remarkable emotional improvement with the 
establishment of normal menstruation and particularly after pregnaiicy oc- 
curred. 

We recommend that the student of sterility become cognizant of the 
implications of the polyej'stic ovaiy .syndrome, ibtilize pneumoperitoneum for 
corroboration, and perform bilateral ovarian wedge resection to obtain the 
best results in the treatment of bilateral imlycystic ovaries. 

Wo Tvisli to ochnowlcdge gratefully tlic assistance of Aliss Paula Bennett in pre- 
I)aring this report. 
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Discussion 

DR. F. L. 'McPIIAIL, Great Fall.s, Wont. — Tliis paper demon.str.ates that surgery is of 
value in certain cases of sterility. As Dr. Stein imints out, this procedure i.s not a ciire-aJh 
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foi long peiiocls of time, even years, with endocrine and vitamin products 
without benefit. Rosenblnm and -A.barbanel^ of Los Angeles claim success with 
large doses of stilbestrol. Their material has not been published so that we 
cannot evaluate _ their diagnostic procedures and their conclusions. X-ray 
therapy to the pituitary and ovary, so enthusiastically recommended by Kap- 
lan, = Hainan,® Mazer,® and others, for the purely empiric treatment of amenor- 
rhea, is of questionable value in the treatment of patients with polycystic 
ovaries. A few of our patients had received x-ray therapy without benefit. 
None of the supporters of this form of therapj’- have proved that their series 
included cases of bilateral polycystic ovaries. 

_ Surgical . — ^^AHien the diagnosis has been established, corroborated by a 
satisfaetoiy pneumogram, bilateral ovarian wedge resection is our method 
of choice. A number of techniques have been descrilmd in the literature, all 
of which have the same object in view, namely, decompres.sion of the ovaries 
to permit ovulation. To this end, various procedures have been described, 
such as splitting the ovaiy, decapsulation, multiple punctures, etc., jireviously 
reviewed by us.- Jacobson’s" technique is not considered adequate for the 
pathological condition under diseus.sion. Our method of sharp resection, re- 
moving a wedge from each ovaiy, puncture of the cysts fi-om within, and 
approximating the edges accurately with fine catgut, has proved most satis- 
factory in our experience. 

Results . — Over a twenty-year period, we have performed bilateral ovarian 
wedge resection upon seventy-five women in whom we diagnosed bilateral 
polycystic ovaries. The age group, with few exceptions, was 18 to 28 years. 
Forty-seven were married at the time of surgeiy; forty (85 per cent) of this 
group complained primarily of sterilit 5 ^ Of these, twenty-six (65 per cent) 
conceived one or more times, with a total of forty-six pi’egnancies. There 
were thirty-five live births (one set of twins), seven miscarriages, one still- 
birth, and four not yet at term. 

Of the fourteen patients in this group who have not yet conceived, there 
was a finding of male sterility in five instances. In the other nine, one of the 
patients died two years after resection from an unrelated condition, and in one 
instance, the husband died following an automobile accident. 

Of the forty-seven married patients upon whom we operated, seven had 
a primary complaint other than steidlity, such as pelvic pain or menometror- 
rhagia. Following bilateral oAmrian wedge resection, five of this group con- 
ceived once, one jiatient giving birth to twins, for a total of six live births. 

In addition to the forty-seven patients whom we have discussed above, 
twenty-eight of the seventy-five Avere single at the time of operation. About 
one-half of these were student nurses rvho com])lained chiefly of amenorrhea. 
In all of them the diagnosis was established after transabdominal pneumo- 
peritoneum was performed. fSixteen of the single group subsequently married, 
eight conceived one oi’ more times, with a total of fifteen pregnancies, eleven 


live births, three miscarriages, and one not yet at teiin. 

In regard to restoration of men.strual function in the series of seventy-five 
Avomen operated upon, sixty-seA"e2i or 89.3 pe2‘ cent had regular periods folloAv- 
ing, resection. Menstrual calendars AAmrc carefully kept bj- all of the patient.s 
and Avere retin-ned to us annually. Some of these ])atients have been folIoAved 
for tAventy years and haA’c sIioaa'u normal menstrual rhythm inteiiupted onij 
by their pre'o-n ancles. A fcAv of these patients develojAed fibroid. tumors as they 
approached "their “forties.” At hystereetomjq avc Avere afforded the oppoi-- 
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Dr. Stein lias emphasized tlie value of wedge resection. AVe feel that in addition to 
wedge resection, suspension of the ovaiy, to insure a normal vtiscular , and lymphatic supply, 
is of great importance. In a group, of e.vperiments conducted by Drs. AA’^eed and Collins in 
our department at Tulane, it was found that cystic degeneration of the ovary could be pro- 
duced by prolapse, and a large percentage of those ovaries showed a marked improvement 
after resuspension and the re-establishment of a normal vascularity. Therefore, in those 
cases where we do a wedge resection for polycystic ovaries, we also do a careful suspension 
of the ovaries. 

The 'fact that in a fairly large scries of sterility studies we have found only seventeen 
patients who were suitable candidates for wedge re.scction and suspension of the ovaries, and 
the fact that Dr. Stein in over a twenty- year period has selected only seventy-five cases for 
this procedure should emphasize again that these cases should be selected with great care, 
and only after due screening, and after adequate trial of more conservative methods. If 
these precautions are followed, the indiscriminate use of resection of the ovaiy will not place 
a very useful and valuable procedure in bad repute. 

DR. Iv. J. IvARNAKY, Houston, Texas. — If I understood correctly. Dr. Stein mentioned 
that Dr. Eosenblum and Dr. Abarbanel had published that some cj'stic ovaries could bo made 
to undergo atrophy without surgery. Our group at the Jefferson Davis Hospital was first 
to show that niicrocystic ovaries can be made to undergo temporary atrophy by the use of 
5 mg. of diethylstilbestrol nightly for thirty to sixty nights.'* Stilbestrol is a very excellent 
drug for causing niicrocystic ovaries to undergo complete but temporary atrophy. The ovaries 
at term pregnancy and after stilbestrol in dosage of 5 mg. nightly for thirtj’ to sixty niglds 
appear the same grossly. After stilbestrol is discontinued the ovaries return to normal func- 
tion and normal menstruation usually ensues, "d e s” stilbestrol has eliminated surgery in 
many of our microcystic ovaries. The use of stilbestrol in more cases of niicrocystic ovaries (no 
ovaries above 5 cm.) may sa%’e many women their ovaries and so there will be less gynecological 
surgery on ovaries. Dr. Stein stated that stilbestrol may produce cystic ovaries. We have 
not found this to be true. Stilbestrol in large doses causes atrophy of cystic ovaries. AVe 
have used this treatment for cystic ovaries for years and find it will save patients from under- 
going surgery. 

DR. STEIN (Closing). — I trust that the note of conservatism in regard to selection of 
cases will stick because that was the intention. I think I made it clear that we have made our 
selections very carefully. Sometimes months have gone by when we did not operate on a 
case, and we have soon many women with amenorrhea and sterility. 

In answer to Dr. McPhail, we do use thyroid. Maybe we use too small doses, ordinarily, 
about one-half gi’ain a day, unless the Iiasal metabolism rate is low. 

In order to differentiate between bilateral polycystic ovaries, a single cyst of the ovary, 
or a prolapsed ovary which may be cystic, gynecography (pneumoperitoneum) is almost es- 
sential for diagnosis, inasmuch as paljiation alone is inconclusive. Dr. Ateinstoin’s seven- 
teen cases with eleven pregnancies arc extremely gratifying because lie got jiraclically the 
same percentage of pregnancies in his cases that we did. 


•Kart .tolin Karnnky: A Xew Trcalm.-nt for Allcrocy.-tie 
stilbestrol, West J. tjurg. ••>«: '.n,, l.'ll. 


Ovarl"s by tie- of lUftliyl- 
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Careful selection of patients is essential, before resorting to surgery. The history of change 
from a normal cjcle to scanty, irregular periods and finally to a more or less complete amenor- 
rhea is noted, not rarely, in gynecologic practice. This s3mdrome has been found to precede 
the positive findings of bilateral polycystic ovaries in some of our patients. 

We feel that thjToid therapy is of great benefit in the group of young ivonien pre- 
senting the early signs of this sjmdrome. For that reason u-e have treated all of our pa- 
tients presenting signs and.sj'mptoms of polycystic ovaries with thyroid for at least six months 
or longer before resorting to other methods of treatment. 

In general, our results with tlij-roid have been good in the early stages of this syn- 
drome, and poor if the ovarian cj-sts have become large. We have noted the disappearance 
of small, bilateral cj-sts in a number of patients following the use of thjToid. Some of 
these patients ovulated rarely or not at all, according to the endometrial biops}', before thy- 
roid therapj* was instituted and became pregnant six months to a year after thyroid was 
taken regularly. 

One patient in this series is of interest. At 21 j-ears of age she began a nine-year period 
of amenorrhea. When first seen, about five j'ears after the amenorrhea developed, she had 
bilateral ovarian cj’sts. She was started on th3Toid but it was taken irregularl3^ for two 
3'ears. Then, following two 3’ears of continuous th3Toid therap3', she began to menstruate 
irregularl3* at first and finally on a regular C3-cle. She had two normal pregnancies with two 
normal babies following the restoration of a normal C5'cle. 

Dr. Stein has presented one phase, of the complex problem of female sterility with 
an impressive number of cases and with a twent3'-3'ear period of observation. He has re- 
ported that 65 per cent of fort3’ married women, complaining of sterilit3’, became pregnant 
following bilateral wedge resection for pol3’C3'stic ovaries. This is trul3' a remarkable result. 

From the first complete examination bf the sterile couple we obtain certain facts. We 
have one or more sperm counts and e.xamiuations. Man3’ times we do not properl3’ evaluate 
this information. We know that the findings on endometrial biopsies and even on hystero- 
salpingographic studies are at times misinterpreted. It is, therefore, difficult to evaluate cor- 
rectly any treatment if there is any doubt in regard to^the diagnosis. 

It becomes a lifetime problem for one observer to accumulate a large scries of patients 
wlio have had complete sterilit3' studies and a satisfactor3’' test, first of the various modicjil 
treatments and second of an3’ indicated surger3'. Of these patients, the most interesting 
group and at the same time the most baffling is the group of women who ovulate rarel3’, if 
at all. Some of these women have bilateral ovarian C3'sts found at the time of pelvic or 
g 3 niecographic examination. 

Dr. Stein has offered us a definite plan for treating this group of sterile women, b3’ 
excision of a portion of each of the bilateral pol3’C3'stic ovaries. His results are impressive 
because the3’’ are good results and because the3’’ represent observations over a long period. 
The results would be more impressive if the report included a detailed stud3’ of each pa- 
tient including the t3'pe of medical treatment, the period of observation prior to surger3', 
and other pertinent data relating to the sterilit5'’ problem. 

DR. B, BERNARD WEHSTSTEIN, Hew Orleans, La.— Dr. Stein’s original description 
(vith Lcventhal) of the syndrome of polye3-stic or sclerocystic ovaries associated with an- 
ovulation, amenorrhea, mild virilism, and sterility, his utilization of g3mecograph3' to clarif} 
the pelvic findings in these cases, and his indefatigable collection of data over a period of 
some twcnt3' 3’ears constitute a signal contribution to one phase of the problem of stcrilit3. 
Our own results in a limited series of similar cases has been iipproxiniateh’ the same. 

In 17 women who previously had been carefully studied because of an initial complaint of 
sterilit3’, aiai vhoso husbands had been found to have a normal or high fertility index, and all 
of whom had proviousl3' been maintained on large doses of tln-roid and I should agree with 
Dr. McPhail on the use and value of tln’roid— we obtained a result of eleven pregnancies, or 
a 64 per cent result, after the patient liad been subjected to wedge resection of the ovaries. 
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7 . Did you feel better after tbe ‘ ‘shots ” ? 

to have another baby, would you want the shots? 

J. \\ hat anesthetic did j’-ou have for your last baby? 

10. Which anesthesia do you prefer? 

The junior author interviewed most of the patients and an attempt was 
made to elicit honest and accurate answers to minimize the personal factors 
involved. 



27 CASES 
EXCLUDED 


479 CASES 
INCLUDED 


CASES EXCLUDED BECAUSE OF: 

ABDOMINAL DELIVERY 
ELECTIVE SPINAL ANESTHESIA 
ELECTIVE INHALATION ANESTHESIA 


■ 124 OR 2B% 

INAPPLICABLE 


355 OR 7^;^ 
APPLICABLE 


26% OF CASES INAPPLICABLE BECAUSE OF: 
TOO RAPID LABORS 
EXCITEMENT FROM ANALGESIA 


Fig. 1. 


Fie. 2. 


Technique of Analgesia and Anesthesia 

It was our routine for patients to receive Demerol, 100 mg., and scopol- 
amine, grain 1/130, when labor was definitely e.stablished. This was usually 
defined as a cervical dilatation of approximately 4 cm. in a primigravida, 
or when uterine contractions were recurring regularlj’' ivith progressive dila- 
tation of the cervix and descent of the presenting part in a multipara. The 
Demerol was repeated in one hour if necessary and repeated every four hours 
as needed. The scopolamine was repeated in a dosage of grain 1/200 each 
two hours as ncce.ssary. AVhen the patient was ready foi’ delivery and aflci- 
proper preparation of the perineum, the injection of the one-half per cent 
Novocain was begun. We use the technique descrilied in Beck’s Obstdrical 
Practice.^ 

Analysis of Data 

Ideally, it was our purpose to use local anc.sthe.sia in all possible vaginal 
deliveries included in this study. Howevez-, avc found that we could not u.se 
it in 124 or 26 per cent, of the 479 case.s. Hence, it was not applicable m 
one-fourth of our vaginal deliveries. Chief among the reasons was the time 
element This was especially true among the multiparas. In some case.s, the 





A CRITICAL ANALYSIS OF LOCAL ANESTHESIA AS AN AGENT 
FOR THE RELIEF OF PAIN IN VAGINAL DELIVERY* 

E. Stewart Taylor, M.D., and William W. Jack, M.D., Denver, Colo. 

(From the Deimriment of Ohsietrics and Gynecology, University of Colorado 

School of Medicine) 

L ocal anesthesia is advocated bj- many as a satisfactory agent for tlie 
i relief of pain accompanying vaginal delivery.^- ■*' ' Its safety, its 

ease of administration, and the rationale of its nse for tlie benefit of the fetus and 
the mother are matters of general agreement. However, so far as we know, 
there is no information available as to how often it can be used for vaginal 
delivery; and, if used, how successful a procedure it is, as estimated by the 
patient and the doctor. This study was undertaken for the purpose of answer- 
ing these questions. 

During the period Aug. 1, 1947, to March 1, 1948, pudendal block local 
anesthesia with one-half per cent Novocain was established as the anesthetic 
agent to be used for the vaginal delivery of all possible patients on the ob- 
stetrical service of the Colorado General Hospital. During this period there 
were 506 consecutive delivei’ies. Twenty-seven patients had to be excluded 
from consideration because of abdominal delivery, elective spinal anesthesia 
for instruction of the house staff, or an occasional inhalation anesthesia in 
deference to a patient’s wish. This, then, left 479 deliveries which were avail- 
able for critical analysis as to the general applicability and efficiency of local 
anesthesia for vaginal delivery. Spontaneous vertex deliveries, outlet forceps, 
low and midforeeps, forceps rotation, and breech deliveries were all included 
in the 479 patients under consideration. Only vei’.sion deliveries weie consid- 
ered a definite contraindication for local anesthesia. 


Method of Study 

Each of the 479 cases was a potential candidate for delivery under local 
anesthesia. As will be illustrated in this study, certain elements, inJierent 
in local anesthesia, prohibited its use in some patients. 

Within fortv-eight hours after delivery, patients were a.sked a serie.s of 
questions and their answers plus the reaction of the operator were made the 
basis of our analysis. These questions were as follows ; 


1. How do you feel now? 

2. Do you remember the baby being born? 

3. Did* you have much pain in labor? ^ 

4. Do you remember going to the delivery room ; 

5. Did* you have pain when the baby was horn . 

6. Did you have pain in the delivery room . 
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. ...tjvi.'v, I /-r / 

ficieiic}^ index of only 4o per cent. Therefore, we do not believe that local 
tient^^*^^^^ ^ satisfactory procedure for the delivery of the nuiltiparons pa- 


34. 5% 
INAPPLICABLE 


20,5% 
UNSATISFACTORYg 


45% 

EFFICIENCY 

INDEX 



12 % 

INAPPLICABLE 

14% 

UNSATISFACTORY 


74% 

EFFICIENCY 

INDEX 


295 MULTIPARAE 


184 PRIMIPARAE 


ANALYSIS BY PARITY 
Fi5. 5, 


Of the total 184 primiparous patients, 22 did not receive local anesthesia, 
and 26 patients from the group that did receive it were dissatisfied. The gen- 
eral efficiency index among the primiparas is thus 74 per cent. Obviously, 
local anesthesia is better suited to the primiparous delivery than the multip- 
arous. We believe that this is due in part to the difficulty of predicting the 
course of the niTiltiparous labor and the resultant problem of trying to pro- 
vide adequate analgesia before delivery. There is no doubt that a labor well 
sedated enhances the efficiency of local anesthesia. 


Discussion 

In addition to analyzing our re.sults, we believe that it will be helpful lo 
set forth certain general recommendations as to the usefulne.ss and limitations 
of local anesthesia for vaginal delivery. 

In the first place, we are certain that local anestbe.sia is the safest method 
available to the ob.stetrieian for proteetion of the mother and child. As a 
7 -outine for vaginal delivery, it is neither dependable nor effieiejit as an agent 
for relieving pai??. JTowevoj’, we feel that it should bo used when the ob- 
stetrician is .iustified in allowing moi’c than the usual amount of pain for the 
mother. Such circumstances would be premature delivery, breech delivery, 
twins, the termination of inertial labor, or maternal disease that contrain- 
dicates inhalation anesthesia. In all of these cases, general anesthesia adds a 
ri.sk to the fetus or mother that might be the difi'erenee between a living child 
or an infant death, minimal bleeding or a postpartum hemorrhage, a living 
mothei’ or a maternal death. On the other hand, in a normal vaginal deliv- 
erv the competent doctor, the well-equipped and well-staffed ho.si)ital. the 
triiined anesthetist, the healthy mother and full-term baby are able jointly 
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inability to get imiltiparas into the delivery room, prepared, draped and 
locally anesthetized in the short period of time afforded by Nature prevented 
the administration of the anesthetic. In another fraction of these cases, an- 
algesia had excited the patients so much that local anesthesia could not be 
used. 



87 CASES 
24 . 5 ^ 

UNSATISFACTORY' 


268 CASES 
75.5% 
SATISFACTORY 


EFFICIENCY OF PATIENTS’ 

ANESTHESIA REACTION 

Fig. 3. 



26% 

INAPPLICABLE 


18% 

UNSATISFACTORY 


56% 

GENERAL 

EFFICIENCY 

INDEX 


Fig. 4. 


Our second objective was to arrive at an efficiency index for local an- 
esthesia for the remaining three-fourths of patients who did receive pudendal 
block anesthesia. For this part of the study, there were 355 vaginal deliveries. 
A completely satisfactory result was considered one in which the patient felt 
no pain for the delivery or the perineal repair. By this standard, 226 (63.6 
per cent) of these 355 patients were successfully anesthetized. 

Perhaps it is judging local anesthesia too strictlj'- to expect complete 
relief of pain. With this in view, we questioned the patients as to their ap- 
praisal of the anesthesia. Forty-two patients, fi*om the group who felt vary- 
ing degrees of pain, stated that they ivere satisfied and, in the ease of the 
multiparas, preferred it to inhalation anesthesia, notwithstanding incomplete 
loss of pain. With this more liberal standard, then, there were 268 patients, 
or 74.5 per cent, of those receiAung the pudendal block anesthesia satisfied Avith 
the procedure. 

To arrive at a general efficiency index, it is necessary to eliminate the 
124 patients Avhose labors Avere too rapid or AAho Avere too uncooperative and 
the 87 patients for Avhom local Avas used and found unsatisfactory. Thus, in 
479 unselected Arnginal deliveries, avc Avere able to use local anesthesia suc- 
cessfully for only 268 patients, or 56 per cent of eases. 

It is interesting to analyze the failure group on the basis of parity. Of 
the total 295 multiparous patients, 102 did not receive local anesthesia for the 
reasons already indicated, and 61 patients from the group that did reeeiA'e 
it Avere dissatisfied. Hence, among the multiparas, there Avas a general ef- 
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6. Primiparoiis patients were found to have a general efficiency index of 
74 i)er cent as compared with 45 per cent among the multiparous patients and 
the reasons for this were enumerated. 

I. A positive recommendation for the use of local anesthesia in certain 
types of deliveries is made. These include premature deliveries, breech de- 
liveries, twins, inertial labors, and constitutional diseases in the mother in 
which general anesthesia is contraindicated. 

8. The use of local anesthesia as a routine ijrocedure in tlie normal de- 
livery is not recommended. 
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Discussion 

DR. CHAS. E. GALLOWAY, Evamston, 111. — Dr. Taylor and Dr, Jack are to be com- 
mended for approaching this matter of local anesthesia with open minds, doing a thorough 
investigation and then making what might be termed an adverse conclusion. Too many so- 
called investigators seem to investigate their problems with determination on their part to 
prove their original contentions. 

One of the most dangerous situations we, as obstetricians, find ourselves in is when we 
are called upon to deliver a patient in fairly rapid labor who has just gotten up from the 
table with a full stomach. She generally demands anesthesia the same as all the others. 
E'rery hospital has had aspiration deaths, pneumonia, or lung abscess from such cases. Here 
local anesthesia is much safer than any form of general anesthetic. Local anesthesia is also 
very useful in home deliveries or where trained assistants are scarce. It is also indicated 
when the patient has a severe upper respiratory infection or pulmoiiary tuberculosis. I 
agree that every obstetrician should be proficient in its use. AVe must, however, always teach 
that the patient comes to the hospital to deliver the baby and not for the purpose of being 
anesthetized. 

I doubt if cardiac patients should have local anesthesia; ether seems more beneficial 
to the patient and frees the obstetrician at a time ivlien minutes count. Patients with inertia 
also many times should be delivered earlier than the perineal stage and local anesthesia many 
times stops uterine contractions even in normal labors. Premature babies should certainly 
have local or spinal anesthesia and we .should also deny the mother analgesia. No patient 
having a premature baby should receive Demerol and repeated doses of scopolamine or any 
of the other drugs commonly used for relief of pain in labor. Also, loral ane.sfhe.sia docs 
not' seem indicated in breech delivery if some other anesthetic is available. I cannot agree 
that breech delivery is a positive indication. 

Local anesthesia is time consuming for the obstetrician and is not without risk. One 
investigator recently reported six cases of ischiorectal al)scess following its use. Great care 
must be used to avoid entering the rectum and the needle must always be kept moving to 
avoid transfusing the solution into the circulation. When depositing a large amount in one 
place back pressure must always precede the injection. 

In local anc.sthesia as in everything else, the rpiality of the solution being used is also 
very important. Personally, I prefer 1 per cent solutions of Novocain rather than one-half 
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to assume and balance the risk of a well-conducted general anesthetic. If 
any one of these essential elements is lacking, the mother or baby must bear 
the larger risk, and therein lies a very positive indication and recommendation 
for local anesthesia. 

We feel strongly that every obstetrician should be proficient in the use 
of local anesthesia. We feel that certain patients should never be given the 
added risk of general anesthesia no matter how expert the team supervising 
her accouchement. We recommend that all premature infants, breech pres- 
entations, and twins be delivered under local anesthesia for the benefit of 
the fetus. Local anesthesia should be used for the delivery of all primary and 
secondary inertia cases in order to prevent postpartum hemorrhage in an al- 
ready atonic uterus. Cardiac patients and those with diabetes or pulmonaiy 
disease should be delivered under local anesthesia. 


Summary 

Four hundred seventy-nine unseleeted vaginal deliveries have been stud- 
ied for the purpose of estimating: fir.st, how often can local anesthesia be 
used; and second, if it is used, how efficient is local anesthesia as an agent 
for the relief of pain? Local anesthesia was used in eveiy case of the 479 
patients where possible. All of the patients were que.stioned within a forty- 
eight-hour period post partum to obtain their estimate of the local anesthesia 
used. The results of the analysis showed that one-foiii'th of the patients ad- 
mitted to the hospital for vaginal delivery were cases for which local anes- 
thesia was not applicable. This one-fourth of patients either delivered too 
quickly for the operator to give local anesthesia or the patient was too unco- 
operative due to her iDrevious analgesic medication. Of the eases in. which a 
pudendal bloek anesthesia was used, 75 per cent were successes and 25 per 
cent were failures from the ^dewpoint of the patients when interviewed. 

Since local anesthesia is being advocated as a siinple and efficient method 
of ]min relief for vaginal deliveiy, an objective study was undertaken to 
determine the limitations and general efficiency of local anesthesia in ob- 
stetiies. 

Conclusions 


1. A study is reported which was undertaken to ])rovide information as 
to how often local anesthesia can be used in vaginal delivery aiid, if used, 
how successful a procedure it is. 

2. Twenty-seven cases had to be excluded because of abdominal delivery, 
Spinal anesthesia for instruction of the house staft, oi inhalation anesthesia 
in deference to a patient’s desire. 

3. Twenty-six per cent of the remaining 479 cases were found to he in- 
applicable for local anesthesia. 


4. Thirty-six and four-tenths per cent of those 355 receiving local ancs- 
the.sia were found to have had some degree of pain with the delivery or re- 
pair but only 24.5 per cent wore personally di.ssatisfied with the procedure. 

5. A general efficiency index for 479 unselected vaginal deliveries was 
found to be 56 per cent. 
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tiuit tiiere are two schools of thought on breech delivery. AVe are very well satisfied with 
using the voluntary eft’orts of the mother as much as we can; and in giving oxygen to the 
mother during the expulsion of the fetus j and in assisting the breech where necessary, but 
coming as close to a spontaneous breech deliver}* as possible. I realize that is at variance 
with some other men ’s practices. 

There is one rule that we try to follow on anesthesia, as Dr. Galloway pointed out when 
ho mentioned that the woman, after all, comes to the hospital to have the babj* and not to 
have an anesthesia. This is that, if there is any doubt about what anesthesia a woman should 
get, she should not receive any anesthesia that will make the risk of that procedure greater 
than the risk of having a baby. AVhen the risk of having a baby is one to one thousand how 
can we justify using an anesthetic agent that carries a risk for life greater than that? I en- 
dorse what he says about no analgesia or general anesthesia for mothers giving birth to pi'O- 
mature infants. 

I think that if a postpartum hemorrhage is anticipated, or a breech is to be delivered, 
or the mother has heart disease, or if the fetus is premature, local anesthesia is especially 
useful. But I do not think that trying to use it in our hospital as a routine procedure for 
all cases is going to make us very popular with the patients. As Dr. Stacy said, in training 
residents and interns who do take too long to repair an episiotomy, local anesthesia is helpful. 
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per cent and tlie solution sliould not be autoclaved because by this procedure it loses some of 
its potency. We prefer to use 5 c.c. ampules of 20 per cent Novocain with Cobefrin and 
dilute it -with normal saline at the time it is to be used. Made up solutions of Novocain 
kept as stock in the operating room not only have been autoclaved once, but may have had 
several such treatments. 

There is one other useful place for local anestliesia in vaginal delivery. When the patient 
has delivered before anesthesia could be given and there is repair work to be done, a much 
better job can be done if one carefully injects the perineum witJi Novocain. 

DR. A. F. LASH, Chicago, 111. — ^I think local anesthesia is as much a part of anesthesiol- 
ogy as bread is of one 's diet. I have seen the various other types of anesthesia introduced and 
dropped, but have found that local anesthesia has remained and has proved most cfiicient. 
I certainly find it of great value for women who come in with respiratory infections and 
toxemias. I certainly disagree with Dr. Galloway about breech deliveries. I think it Ims 
removed much of the fear of delivery and of fetal mortality. By retaining the active efforts 
of the mother and by pudendal block anesthetizing the perineum, it allows an episiotomy to 
he done so that she has the passage open and delivers the Ijreech as well as she would a cephalic 
presenting part. 

We are beginning to appreciate the importance of anoxemia in the babies. Local an- 
esthesia permits oxygen to. be administered, thereby preventing anoxemia of the child 's brain 
and the many complications incident to this anoxemia, such as multiple cerebral hemorrhages, 
scars, spasticity, and subnormal mental development. 

DE. KENNEDY, Detroit, Mich. — Mr. Chairman, I would like to substantiate what Dr, 
Galloway said for general anesthesia in breeches. Under caudal or spinal in breeches the 
baby is stimulated to breathe too quickly and often aspirates amniotic fluid or vaginal con- 
tents before the head is delivered. I used caudal anesthesia in forty breeches and found it 
was necessary to aspirate most of the traclieas. 

I would also like to make a plea for the use of caudal or continuous spinal or saddle 
block in premature labor. The mother is comfortable, the labors are shorter, and the pre- 
mature baby has no depressing effects from analgesics. 

dr. L C, STACY, Tupelo, Miss.— I am in the position of being more or less forced 
to have the men rvlio work with me do local infiltration and not local anesthesia as such. Y e 
have a group of younger men coming into the service, and it is necessary to formulate certain 
rules and regulations, things they can do and cannot do. For instance, we have to forbid 
them to use spinals because, in their anxiety for the patient and perhaps trying to give relief, 
spinals have been given and the patient would not deliver for four or five or six hours. It 
Was a case of misjudgment. Othens would do saddle blocks and let the patient precipitate. 
We have formulated a rule that the patients be given Demerol perhaps to take off the edge. 
There is no attempt to produce amnesia. We are forbidden and do not allow them to use 
hyoscine in any form. Perhaps we are a little scared of edema of tlie uvula. We liavc re- 
sorted to 1 per cent Novocain for the immediate delivery, that is, when they do the cpisiotom\ 
and the head is being expelled. 

We have not had any questionnaires from the patients but definitely the pain is re- 
duced. There is a certain amount of edema that prevents tlie obstetrician from repairing 
the episiotomy too tight at this time. Even though 4-0 catgut suture is used in repair of 
episiotomy, many will draw the sutures too tight. The edema caused by local infiltration pre- 
vents this to some extent. 

DE. TAYLOR (Closing).— I wish to thank Dr. Galloway for liis detailed discussion. I 
fvm sure that witli local anestliesia success depends a great deal upon how much Demerol and 
scopolamine the patient has had as a predelivery analgesia. I know this also; that when 
■vve do not use general anesthesia %ve can give Demerol and scopolamine in ^e^^ large anioiin 
without causing fetal anoxia. I think it is the combination of general analgesia and an- 
esthesia tliat produces difficulty in resuscitation. Obviously we can tell from the discu. 
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Table II. Stage op Pkegxancv IVhen' Gest Was Diagnosed 


STAGE 

NO. OP 

CA'.STS 

PERCENTAGE 

OF TOTAL 

Pirst trimester 

la 

GI 

.Seconit trimester 

7 

28 

Third trimester 

0 

0 

Labor 

1 

4.0 

Post partum 

1 

4.0 

Total 

25 

100.0 

After microscopic examination the.se 
sliOAvn in Table III. 

eysts AA^ere found to be distributed as 


Table III. Dlstp.ibutiox op All Cysts 


GROUP 

NUMBER OP CY,STS 

Functional 

2 

Neoplastic 

10 

Endometrial 

2 

Parovarian 

1 

Simple cj’sts 

1 

UnknoAA'n 

(Not operated upon) 

9 

Total 

25 


Both of the functional cysts Avere of the corpus luteuin tAT)e. The ten 
neoplastic cysts are listed in Table IV. 

Table IV. Distbibutjo.v of NEorLASTJC Cysts 

NUMBER OF ' 


TYPE CASES 

Alonolocular serous cystadenonias 3 

Multilocular p-seudoniueinous c.vstadenonia 1 

Combined dermoid and multilocular p.«eudomucinous cy.stadenoma 1 

Complex' teratoma 1 

Dermoid tumors 3 

Ptipilliferou.s cy.stadenoma ivitli early carcinomatou.s cliange ] 


The exact nature of the cyst was unl^noA\^l in nine pregnancies since tliesc 
were not removed and studied. In one pregnancy the cyst was 5 cm. in diametci- 
when discovered, and remained unchanged and asymptomatic througli a normal 
b.reech delivery. Tlie patient Avas not examined tigain until tiic fourth month 
of her second pregnancy, two years later, tvlicn she had an S cm. cyst oi the 
same ovary. When removed this revealed early carcinomatous cliange in a 
papillifero'us evstadenoma. Another cyst occurred in con.iunction with a hy- 
datid mole, and regressed after curettage. Si ill another Avas discovered during 
labor and Avas displaced out of the pelvis allowing delivery to occur. This 
CAvst Avas .still pre.sent six Aveeks post partum. and until the sixth month of the 
second pre^nanev AA'hich folloAA'cd promptly. It could not be identified by 
careful exmninafion immediately after the last, delivery The remaining five 
CA'sts likeAA'ise di.sappeared spontaneously in the fifth and sixth immths. .Since 
seven of these nine cysts di.sapjieared spout aneou.sly, they must be a.ssumcd to 
Imvo bm. ot tl.o luiietiouiil t>TC. Ad.Ii.ig tiic.se to llic Iwp launvn fnmUoml 
cysts it, Is aiiliarcnt Hint nine (36 pov cent) oC tlic total series of 2o tvcrc fliiic- 

‘“"“piftcen ot the cvsls in tliis series involved tlic riglit ovary ivliile nine iiro.se 
on the left side. In one case it was not possible to dcteriiiiiie tlic oiigii . 



PEEGNANCY AND ADNEXAL CYSTS- 

E. L. Haas, M.D., Ann Arbor, Mich. 

(From the Department of Obstetrics and Gynecology, University Hospital) 

I N THE course of an obsteti’ic practice one not infrequently encounters the 
problem of pregnancy and a coexisting adnexal cyst. The exact frequency 
of this combination is difficult to determine, since reports in the literature reveal 
variable findings (Table I). This report is based upon 25 pregnancies with 
associated parametrial cj^sts (24 were ovarian, and one was parovarian). They 
occurred in 23 patients over a thirteen-year-period including 7,598 pregnancies. 
Therefore, our incidence is one adnexal cyst in 304 pregnancies, or, if we omit 
the one parovarian cyst, we have an incidence of true ovarian ej'sts of one in 
316 pregnancies. 


Table I. Incibence of Ovakiax Cysts in Pbegnancy 


AUTHOR 

Litzenberg 

Matlueu and Holman 
Priest 

Falk & Bunkin 

(Average of reports in literature) 
Haas 

(All adnexal cysts) 

(Ovarian cysts) 


INCIDENCE 

T1 1,500 pregnancies 
1 : 102 pregnancies 

1 : 1,085 pregnancies 

1 : 2,o00 pregnancies 


] : 304 pregnancies 
1 : 316 pregnancies 


It is not suriii'ising that there is considerable variation in the rep.oited late 
of occurrence of cysts during pregnancy, since this would depend not onlj upon 
the size of cysts included, but also upon the stage of pregnancy at the time of 
first examination. Kealizing the difficulties oi precise estimation of the size of 
pelvic structures, we have decided upon a lower limit of about 5 cm. We 
recognize that cvstic enlargements of the ovary of less than 5 cm. occur not 
infrequently, but these are often difficult to distinguish from tJie normal 
ovarian variations, and therefore they are not included. 

■The duratio'n of gestation at the time of initial examination influences 
the number of cysts reported because in early pregnancy functional cysts arc 
more common. On the other hand, many cysts disappear spontaneously in tiie 
latter half of pregnancy and so will not be detected by late examinations. 

As will be seen in Talile II, nearly two-thirds (64 per cent) of the.se cysds 
were discovered during the first trimester and approximate^ one quaitei (^S 
mTceiArduEmv t^ The fact tliat most patients m-c hr.st examined 

before the end of the third month undoulitedly ’s « 
incidence noted during the first lrime.stcr. 9 " 

labor, and one at the lime of discharge examination 1- da).s po.st paitum. 

, . 1 of the Central Association of Obstetricinn.s 

‘Presentca at the Sixtccntli Amjual ^leeUnn: of tnc Lent 

and Gynecologists. Denver, Colorado, Sept S to 
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Table VIII. Abortiox Eesultixg From Ovariotomy 



‘Case No. 3. — 23/i months; corpus luteuni plus sedation; second 
postoperative day 

Case No. S. — 1 month; no treatment; third postoperative day 


Corpus luteum veruin 
in both cysts 


Discussion 


It was noted earlier that in one patient cj^sts of the same ovaiy existed 
in two successive pregnancies two years apart. Wlien removed during the 
second gestation the cyst was found to contain earlj^ carcinomatous change in 
a ijapilliferous eystadenoma. If the cysts in these two pregnancies were 
actually but one jjersistent cyst, as seems likely, the question arises as to how 
long the carcinomatous change maj'' have been jiresent. TeLinde and Galvin,® 
Stevenson and Scipiades,' and Pund, Nettles, Caldwell, and Nieburgs® have 
all -reported evidence to show that in -cervical malignancy the neoplasm may 
remain in the early (intraepithelial) stage for several years. It would not 
be unreasonable to assume that the same latency may occur in ovarian malig- 
nancy, thus emphasizing the possible risk of being too conservative when 
dealing with persistent ovarian cysts. 

There were nine ej'^sts whose contents have long and generallj^ been 
considered as irritating to the peritoneum. These include one cyst vilh 
papilliferous cystadenocarcinoma, three dermoid tumors, one combined der- 
moid and pseudomucinous eystadenoma, one multilocular pseudomucinous 
eystadenoma, one complex teratoma, and two endometrial cysts. The pre.scnce 
of such a high proportion of these tumors (9 in 20 cases, 36 per cent) is of 
importance from the treatment standpoint, and .should i-eceivc due considei-a- 


tion in any individual case. 

Counterbalancing the above indication for removal of the cyst is the fact 
that the same number of cysts (9 in 25 ca.scs, 36 per cent) were lound to 
be functional. AVhile this group docs not have irritating or prolilerative con- 
tents, the cysts are sub.ieet to the other complications mentioned lielow and 
thus should not be considered entirely harmless. Our experience wi li t ns 
group of patients indicates that most functional cysts will disapiieai b> 

fifth or sixth month. . 

The eomplicatious pl.ich .i.ay l.cfall an adnexal eysl -luia„s „.eanane, 
have been sli'csscd hv many aulliors, includin!! Lilzcnbers.' Malliicn and llo - 
r , ' .Trunkin- and Capone.’ However, flpnes lo .supporl tins eln- 

laeking. _ 

™::r-.dTe™rortoV “ovarian e.v.sia diaeovered 
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Sj^iiiptoiiis referable to the cyst were few, and usually of vague nature 
(Table V). Thirteen of the patients with adnexal cysts had no important 
complaints. Of the twelve patients who did present symptoms, ten had dis- 
comfort of some kind. This was not well localized, and in no case was it 
severe enough to inconvenience the patient. Two patients had sypmptoms 
suggesting torsion of the ej’-st, and one, with a cul-de-sac cyst complained 
of dyspareunia. It is apparent that adnexal cysts seldom product symptoms 
until they become large. 


Table V. Symptoms Eepebable to Cyst 


SY'MPTOM 


NO. OF rnEGNANCIEK 

None 


38 

Discomfort 


10 

Symptoms suggesting tor.sion 



Dyspareunia 


1 


Among the 25 pregnancies making up this series, there were no spon- 
taneous abortions, and only three patients had bleeding or cramps suggest- 
ing a threatened abortion (Table VI). This makes the threatened abortion 
rate 12 per cent — not much different than would be found among jiregnaneies 
in general. It ajipears, therefore, that the presence of a cyst duiing pieg- 
nancy does not materially increase the risk of aliortion. 


Tabi-e VI. Abortion in Patients With Adnexal Cysts 


TYPE 


NO. OF pp.egnancies 


percentage OF TOTAL 


None 

Tlireatened 

Actual 


22 


88 

12 

0 


25 


100 


One of the chief problems in connection 
cysts encountered during pregnancy is that of ^ ^ 1 1 ^ the 

otomy. Consequently, various medications have been e no-pnts have 

hope of preventing loss of the pregnancy. In geneia , „ 

fallen into one of two classes, sedatives and ‘ hormone 

either narcotics or smoooth muscle relaxers, such as , , ' ^tilbestrol has 

is usually some corpus luteum preparation, althoug of any of 

also been advocated. We have not been f alt 

these preparations in preventing spontaneoiis a loi ^ ‘ ^r wlieii 

be some logic in their use when the corpus luteuniveumi is i^ m tUicii 

the uterus must be manipulated unduly. As siou nnstoueratively three iia- 
ill this series were giren no antinbovtio.i tl.eraw 

tieuts received a .corpus Pl'^rrithcr had cation; o“tlfeir 

luteum and sedation. Eleaen SaIiIg VIII shows that only two of the 
cysts were removed pyeom^ did actually abort. Both 

fourteen patients operated "P°'' and the corpus hiteiim verum 
were operated upon during the t t 

was present in both cyst walls. It y ou or type of medicine 

was in the early operation rathei tlia i 

Ta'csVII. PnsTOvrr..'Tn-s AA-Tl.iaor.T.ou Ti.r.a'ri- 


None 

Corpus luteum 

Sedation and corpus luteum 

No operation or operation post pajETL 


30 

3 

1 

13 
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d. Cysts Discovered During Lahor . — 

Cysts iu the upper abdomen will seldom require removal until after de- 
livery. ihose lying deep in the pelvis, however, are likely to be obstructive 
and treatment cannot be delayed. Occasionally they maj'' be dislodged and 
pushed out of the, pelvis, permitting the head to descend. If this is not 
possible, and particularly if the cyst Avail is thin (suggesting that it is neither 
a dermoid nor an endometrial cyst) one may puncture it through the vaginal 
apex using a small needle. If clear thin fluid is obtained a larger needle 
may be used to empty the cyst and thus permit delivery. The patient should 
then be obsenmd closely post partum for recurrence of the cyst in Avhich 
case it should be remoA’’ed. If the initial needling reA’^eals anything but clear 
fluid, the use of a larger needle is contraindicated by the possibility of spill- 
ing the cyst contents into the peritoneal caAuty, and the patient will prob- 
ably be best treated by cesarean section and removal of the cyst. Indeed, 
the latter course Avould seem preferable in all but the very rare case. The 
progress of labor, and the size, location, and consistency of the cyst must 
be taken into consideration and each ease individualized. 


e. Cysts Discovered Post Partum . — 

These cysts may be regarded in the same Avay as anj’' cyst not related to 
pregnancy. In other Avords, cysts of over 5 cm. diameter should be re- 
evaluated frequently, and if persistent, or especially if enlarging, they should 
be remoAmd. 


Careful thought given to the management of these patients Avill not only 
prcA^ent a certain number of unnecessary operations, but Avill also time the 
required surgery to the best advantage for the patient. 

Summary 

Although the numlDer of cases in this series is too small to permit draAving 
definite conclusions, the folloAving points are brought out : 


1. The coexistence of adnexal cysts and pregaiancy occurred AAoth a fre- 
quency of one in each 304 pregnancies. 

2. Complications of these cysts, such as torsion, rupture, heniorrhage, or 
suppuration did not occur. 

3. Obstruction of the birth canal occurred only once, and Avas readily 


oA'ercome. 

4. Nine of the cysts Avere functional Avhile ten Avere neoplastic. 

5. Teratomas, including dermoids accounted for five cysts. 

G. Cysts occurring during early pregnancy do not seem to be an nn])or- 

tant cause of abortions. . , « i • 

7. Ovariotomy during early pregnancy docs carry some risk ot producing 

an abortion. n 

8. Operations carried out in the second trimester involve practically no 

ri.sk of abortion. it- , 

9. A plan for the management of cysts discoAmred during pregnaiicj is 

presented. References 


2. 'SorlViyS" Med SO: n2n, Dercmbcr, lO.M. 

3 Priest Fred: AM. J. Ob.st. it Gv'XKC. 31: S7S-SSS, May, 1. . j. 

i; Falk, il, a„d Baakia " 


■'55'; 831-837, 1918. 
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during gestation, labor, or the pueri)erinm nith very feir exceptions call for 
surgical interference at once.” A similar view was expressed by Capone. On 
the basis of our small experience reported here we are not inijjressed that the 
complications mentioned are of frequent occurrence, nor are we convinced 
that immediate surgical interference is frequently required. Instead, we pre- 
fer a X)Oliey of close observation, commonly deferring decision as to whether 
and Avhen to operate in any individual case until time has permitted a fairer 
evaluation of the cyst and its pro])able nature and significance. This applies 
chiefly to the small cysts seen early in gestation. Of course, the larger ones 
are seldom ph3''siologie, and their significance is more readily apparent. 

While it is neither advisable nor possible to lay down aTiy hard and 
fast rules for the managemeiit of these cysts in jjregnaney, we believe the 
following isolicies to be useful and logical. 


a. Small Cysts Discovered During the First Trimester . — 

Unless such a cyst is causing symptoms requiring its immediate removal, 
we prefer to wait U7itil the middle of the second trimester before making 
final decision regarding its removal. This policy allows time for the func- 
tional cyst to regress spontaneously, and also for coi-pus lutenm function to 
be taken over by the placenta, thus minimizing the risk of removing a corpus 
luteum verum. Furthermore, as the uterus enlarges, the cyst may be drawn 
up out of the pelvis where it can no longer serve as an obstruction. It may 
then, be possible to wait for final evaluation until after delivery, or if re- 
moval is still indicated, the operation will usually be easier and less traumatic 
because the cyst 7io longer lies deei> in the pelvis. 

X-ray study of the pelvis may be of value in indicating certain dermoid 
tumors which contain calcium deposits, although, of course, the absence of 
calcification does not rule out a dermoid. 

The decision as to whether operation is nece.ssary or not depends further 
iqjon due consideration of the data here repoifed which show that 36 per 
cent of these cy.sts were functional while about the same niniTber (40 ])er 
cent) were neoplastic. Unfortunately, it was not possible to establish any 
dividing line between these two groups on the basis of size of cyst or age ot 
patient. However, by the middle of the second ti-iinester inost of the func- 
tional cysts will have disappeared. Therefore, the majority of those ])er- 
sisting to or after this ])eriod of pregnancy are probably neoplaslic, and 
removal is indicated. 


h. Cij.sts Discovered During the Second Trimester . — 

What has just been said with regard to cysts discovered in early preg- 
nancy and persisting through the middle of the second trimester applies 
equally well to those which are fir.st recognized in mid-pregnancy. These 
are in all probability neoplastic, since most of the functional cysts would ha\e 
disappeared and, with few excetitions their i-emoval is in order unless they 
are small. 


c. Cysfts Discovered During the Last Trimester. 

Interference with wound healing due to overstretching of the abdominal 
v.-all, together with the proximity of labor may alter the situation somewhat 
when a evst is first diagnosed late in pregnancy. Discretion must he uscU. 
and in general operation may wi.sely be deferred a few weeks until after 
delivery. 
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such a cyst through the , cul-de-sac is, as 'Williams has said, "a dangerous and reprehensible 
procedure.” Cesarean section and concomitant removal of the cyst is the safer procedure. 

The general note of conservatism and individualization of the patient tvith adne.xal 
cysts complicating pregnancy, together ivith the plan of management of these patients in the 
various stages of pregnancy, as stated in tliis paper, should be a valuable aid in our teaching 
and should mspire further investigation of this kind. 

. DE. HAAS (Closing). — There is very little 1 wish to add except to say that the pneumo- 
peritoneum procedure was used at the University of Michigan many years ago and has been 
given up for various reasons. I do not see whj- pneumoperitoneogi-aphy is a great advantage 
in this sort of case because these cysts are usually low in the pelvis where they are readily 
palpated without subjecting the patient to a somewhat complicated and uncomfortable pro- 
cedure. 
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Discussion 

DE. EMMETT A. MEGHLER, Denver, Colo. — The dangers of spontaneous abortion, 
steiilitj, and premature labor as a complication of adnexal oi’ ovarian tumors have Ijcen 
variously stated by Williams, Stander, Eemy, McKarron, and others. In the light of this 
series of cases, hovever, it would seem that adnexal tumors have little or no effect upon the 
pregnancy. Stander has mentioned that any ovarian tumor of 4 cm. or less in size should 
be treated conservatively and that oiilj* if the tumor enlarges during pregnancy should surgical 
removal be considered. Recently Falk and Bunlcin, and Miller and Wilson have stated that 
95 per cent of all ovarian cysts which are 5 cm. or less in diameter are functional cysts and 
that ''these cysts are no longer looked upon as part of the complex group of ovarian neo- 
plasms, but simply as enlargements that come about as a result of altered pliysiological be- 
havior of the ovary”; and they emphasize that the cyst be followed and that surgical treat- 
ment be instituted only if the cyst changes in size or becomes symptomatic. 

The high incidence of adnexal cysts described by Dr. Haas is due no doubt to the care- 
ful and accurate examination of patients during the first trimester of pregnancy and is an 
evidence of good prenatal care. There is no doubt that many' patients of this kind go through 
a pregnancy' and delivery with undiagnosed adnexal tumors and without .symptoms or com- 
plications. Many’ of the published reports deal only with cases in which tumors are found at 
operation and do not take into account the question of functional cysts. 

In a sei'ies of 8,000 deliveries over a period of fifteen years at the Colorado Medical 
Center, we were able to find seven patients who had been operated upon for adnexal cysts 
complicatmg pregnancy; an incidence of 1 to 1,100, Of these seven cases, three were simple 
cysts, three were pseudomucinous cystadenomas and one was a dermoid cyst. Three of the 
patients were operated upon during the first trimester of pregnancy with no ill effect upon 
the course of the pregnancy. Only one patient in the series had mild symptoms referable 
to the tumor. I mention these statistics, not because they offer much in the way of clarifying 
this problem but because, like so many' of the published reports, they refer only to cases seen 
at operation and do not reflect the true incidence of these tumors as reported here today. 
Further studies of the nature made by Dr. Haas in this paper arc needed to help us in a 
better understanding of many features of this problem. It is probable that the true inci- 
dence of ovarian tumors complicating pregnancy is the same as in the nonpregnant patient 
of the same age group. Pregnancy has less effect upon the clinical course of ovarian tumors 
than in the case of uterine fibroids. 

In my private practice and clinical experience, I have been unable to confirm the finding 
of such a high incidence of functional cysts, and it seems that this matter should have further 
discussion. It is pointedly stated by DeLee, Stander, Heil, Williams, Irving, and others 
that an ovarian tumor when discovered during pregnancy should be removed as soon as 
possible. We have taken the attitude that any ovarian tumor complicating pregnancy should 
bo removed or explored, but that operation should be postponed until the fourtli or fiftli 
month of pregnancy' to minimize the danger of miscarriage. 

Pendueulated uterine fibroids often simulate ovarian tumors in location and clinical 
manifestations, making a differential diagnosis difficult or sometimes impossible vithnut re- 
sorting to exploration. 

Although, as has been frequently stated,’ the most common symptoms nssoeuiied with 
adnexal tumors are those resulting from torsion, hemorrhage, or suppuration, the real danger 
to the patient lies in the possibility of the tunior-s being nndignant or promalignant, or Hint 
the cy.st contents might be irritating to the peritoneum in the event of a rupture or leak 
which would result in a serious peritoniti.s. It is impossible many times except in the case of 
some dermoid cysts which might contain radiopaque material, to differentiate those from 
functional cysls other than by surgical oxifioration and biopsy. 

It is a rare clinical experience to encounter an ovarian cyst which obstructs the birtli 
canal durin'r labor; and it should be emphasized that reposition of tlie <-yst to fu-ilitate 
deliverv is an unsatisfactorv and possible dangorou.s procedure, runciure with drainage of 
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In the usual case it is not necessary to resort to tliis test of labor. Ratlier, a 
trial of labor will usually suffice to demonstrate whether or not engagement can 
occur. By trial labor we mean from six to twelve hours of active labor, witli 
pains at intervals of five minutes of less lasting from thirty to sixty seconds, and 
wdiich are sufficient to produce progressive dilatation of the eer\ax. 


Material 


Cases used in this report are all from our private practice during the pa.st 
ten years. Ail \vomen who had in the past delivered pregnancies of three months 
or more, all patients in -whom tliere were intercurrent obstetz-ieal or otlier com- 
plications which would have a bearing on the delivery, all multiple pregnancies, 
and all women Avho entered labor three weeks or more prior to the expected date 
of confinement were discarded. In all, the primiparous deliveries which met 
these requirements numbered 723. 

In 661 women (91.3 per cent), the fetal heads were engaged as proved by 
rectal examination prior to the onset of labor, or when labor first commenced. 
Sixty-two women (8.7 per cent) had fetal heads which were floating at the onset 
of labor, and it is this group with which we arc concerned. We have made no 
attempt to group our eases according to the clinical estimation of disproportion, 
and have not classified anj^ evident disproportion as either '‘relative” or “ab- 
solute. ’ ’ 


The average age of patients in this series was 21 years : the oldest was 42, 
and the youngest was 18. 

Forty-seven of the patients (75.2 per cent) had gj-necoid pelves. Six women 
(9.6 per cent) had generally contracted pelves. Two patients (3.2 ])er cent) had 
asymmetrical pelves. Three patients (4.8 per cent) had platypelloid pelves. Of 
the four patients remaining there was one each (1.6 per cent) of anthropoid, 
justominor, justomajor, and undetermined type. 

The largest infant delivered in this series weighed 9 pounds, 13 ounces 
(4,464 Gm.) and the smallest weighed 5 pounds, 3 ounces (2,355 Gm.). 

Forty-eight of the infants (77.6 per cent) were in occiput anterior positions. 
Nine infants (14.4 per cent) were in occiput posterior positions, and five infants 
(8.0 per cent) were in occiput transverse positions. 

n The shortest labor in the series was 6% hours, the longest 44 hours. Four 
patients (6.4 per cent) had labor .shorter than 8 hours, 21 patients (33.6 per 
cent) had labors between 8 and 18 hours in length, and 23 patients (36.8 i)er 
cent) had labors of over IS hours. Twelve patients (19.2 pei- cent) had wiiat 
eventually terminated as trials of laboi'. Three patients (4.8 per cent) had no 
labor whatever, undergoing elective cesarean section. 

In sixteen patients (25.6 per cent) the membranes luptured spontaneously 
prior to the onset of labor. In seventeen women (27.2 per cent ) tlie membrencs 
ruptured spontaneously after the onset of uterine contractions in the first stage 
of labor In nine women (14.4 per cent) the membranes ruptured sizontaneously 
in the second stage of labor. There were fifteen women (24.0 pci- cent) in whom 
■irtificial rupture of the membranes was carried out in the first or second stages 
of labor for the pui-pose of facilitating a trial or test of labor. Five oi these 
women Avere later delivered by cesarean section. ^ 

Of the sixtA"-two women Avith floating fetal heads at term, forty-seA’en, or lO 
vcv cent deliVered from beloAV, and fifteen, or 24 i>ei- cent, Avere delivere, by 
^^esareTn section In the patients Avho delivered vagmally eighteen Ayomen r2.S..S 
deltas spontaneousl.v, nineteen (30.4 per cent) Avere deln^ensl witl. 
Fow forceps, seven (11.2 per cent) Averc delivered by midlorccps, and 3 (4. pci 
cent) AA'erc delivered by high forceps. 



THE FLOATING FETAL HEAD IN THE PKIMIPARA AT TERM- 

Eugene S. Auer, M.D., and Jack M. Simmons, Jr., M.D., Denver, Colo. 

(From the Department of Obstetrics and Gynecology, University of Colorado 

School of Medicine) 

E ngagement is the mechanism whereby the fetal presenting part enters 
the maternal pelvis. When engagement has occurred in vertex presenta- 
tion the greatest diameter of the fetal head has passed through the pelvic inlet, 
and the lowermost portion of the fetal head is at or slightly above the ischial 
spines of the pelvis. In primiparas, engagement usually occurs several weeks 
before term. Exceptionally, a primipara is found at the onset of labor with an 
unengaged fetal head, and it is a study of this group of individuals with whicli 
this paper is concerned. 

It is generallj" accepted and taught that a floating fetal head in a primipara 
at term, especiallj* if there is overriding of the head above the maternal symphy- 
sis, is suspicious of, but not positive for, fetopelvic disproportion. A rather 
pes.simistic attitude toward vaginal delivery in these eases is apparent, most 
obstetricians regarding them as potential sources of difficulty. 

As diagnostic aids in estimating the chances of vaginal delivery in this par- 
ticular group of women several clinical maneuvers have been listed. The one 
most commonlj^ used is the Hillis maneuver which consists of fundal pressure to 
force the fetal head into the pelvis while rectal examination is carried out at the 
same time to determine the extent to which the fetal head maj’’ be made to en- 
gage. Muller’s method is that in which the examiner seizes Hie brow and the 
occiput of the fetal head Avitli his fingers through the anterior abdominal wall 
and makes firm pressure downward in the axis of the superior strait while an 
assistant carries out a vaginal or rectal examination to determine the degree of 
descent of the fetal head. The Kerr method has the advantage of not requiring 
an assistant, and is carried out by simultaneou.sly doing a vaginal examination 
with one hand and with the other liand (using the Pawlik grip on the fetal head) 
forcing the fetal head into the pelvis in the axis of the superior strait. Pinard 's 
method consists of bringing the fetal head into close proximity to the pelvic brim 
and then making strong downward and backward pressure upon it so as to force 
it against the promontory of the sacrum with one hand while trying to insert 
the fingers of the other hand between the symphysis and the anterior portion of 
the fetal head. 

Test of labor is the final criterion of the ability of a woman to deliver from 
below. According to King' lest of labor means Diat the second stage of labor 
has been reached, that the membranes arc ruptured, and labor is allowed to pro- 
ceed for two hours to determine whether molding and engagement can occur. 

*nro.sented at the Sixtcontli Annual Mectinsr of tlio Central Association of Obstetriclnns 
and Gynecologi.st.s, Denver. Colorado. Sept. 23 to 25, 104S. 
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twice that reported from the New York Lying-In Hospital.® Etiology of fever 
in SIX cases was endometritis, in one case pyelitis, and in one case hematoma 
formation in the episiotomy site. We feel that onr high incidence of puerperal 
morbidity was due to the increased number of labors that were longer than 
average. 

The fetal deaths occurred two and five daj^s post delivery, both from, in- 
tracranial hemorrhage. In the fir.st ease labor lasted about ten hours, and descent 
was steady and constant until the fetal head reached the perineum. Fetal death 
111 this case was probably due to neglect in delivering the infant after it had 
reached the pelvic floor rather than to the trauma of its coming through the 
pelvis. The second infant was delivered by midforceps application after a haid 
thirty-hour labor and after two hours’ complete dilatation ivith no progress. 
The bab,y’s head was marked^ molded, and it was very ditfleult to resuscitate. 
This death was definitely due to an error in judgment, as the mother had a mid- 
pelvic contracture as demonstrated by x-ray, but which was considered adequate 
for delivery from below. 


Comment 


It is safest for the obstetrician to assume that fetopelvic disprojioi'tion 
exists when an unengaged fetal head is found in a jirimipara at term. Every 
woman who presents such findings should be regarded as a potential candidate 
for cesarean section, and should be treated accordingly. 'I'he course of labor 
and. the prognosis for vaginal delivery cannot be predicted after one exami- 
nation, for the etiologic factors causing unengaged heads are so varied and 
often so obscure that original impressions must be corrected as laboi’ pro- 
gresses. It is essential to re-evaluate each woman should lack of jjrogress 
toward engagement be observed during early labor. 

Trial of labor is indicated in the majority of these women. By the end 
of six to twelve hours of labor enough changes shall usually have occurred to 
dictate the need for interference or the lack of need for it. In only two of our 
cases was it necessary to resort to a true test of labor (as previously defined) 
to produce descent of the fetal head into the pelvis. 

From both fetal and maternal .standpoints it seems unreasonable to con- 
tinue trials of labor to or over twelve hour.s. Tamis and Clahi’’ j-eporl a fetal 
mortality of 41.6 per cent in patients in whom trials of labor conlinncd for 
more than twenty-four hours; the increa.sing fetal loss rale being due to the 
protracted labors, to intrauterine infections, and to difficult foi‘ce])s o])erations. 
It has been argued, as far as the mothei-s ai-e concerned, that these same 
women will deliver from below more easily Avith .siib.sequenl pregnancie.s, justi- 


fying sacrifice of the first child to avoid pre.sent and .subsequent cesarean sec- 
tion. Such an attitude to us seems totally unwaiavinted, as much more is to 
be lost than is to be gained by such long and complicated labors. 

• If cesarean section must be done to secure delivery trials of laboj- over 
twelve hours increase the matei-nal risk, particularly if the membranes ai'c 
ruptured and the classical section ])erf()rmed. At ])resent the low segment 
double fia]) ty])e section ])crformed after twenty-four hours’ trial of labor rioes 
not produce a much higher maternal mortality 1ha?i that ol vaginal delivery 
after the same length of time.* The Waters exti'apcritonca) .section offers the 
jii'die.st degree of maternal ju-otcction afforded by any tyjje of .section and 
should be chosen for neglected or overmanipulated cases, (lo.sgrovc' indicate.s 
that, the maternal ri.sk is not appreciably increased even li tbirty-six hours ot 
labor have elapsed if the Waters extrapcnloneal section is done /here i.s no 
doubt that thc.U observations have rc.sulted in an increasing numlier ot Aagimd 
deliveries in women in whom cesarean .section is postponed. • , . 

In onr ob-solvations llic use ot penirillm .oml ll.c s,lHoo»nii. os I'oj ; 
svhat nklcnod tllo laliUldc ot the lime "-Im-li may claiKo (luiiiis lalmi . I ns 
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Fifty-eight of the patients had no unusual complications during labor or the 
delivery, but four patients (6.4 per cent) evidenced difficulty; tlie difficulties 
being one severe vaginal laceration, and three occurrences of fetal distre-ss as 
manifested by passage of meconium and changes in the fetal lieart rate. 

Puerperal morbidity in this series was 12.8 per cent with eight patients 
having febrile postpartum courses. There was no maternal mortality. There 
were two fetal deaths (3.2 per cent) in the series, both occurring in the neonatal 
period, and both from intracranial hemorrhage. Both of these mothers had mid- 
pelvic contractions and should have been delivered abdominally except for errors 
in judgment. 

Discussion 

The cesarean section rate in this series was 24 per cent which would sub- 
stantiate the general apprehension with which the unengaged head in the 
primipara at term is regarded. Twelve of the fifteen ])atients were given an 
unsuccessful trial or test of labor before being subjected to surgei-y. In these 
twelve patients there were four gynecoid pelves, four generally* conti-ncted 
pelves, and one each undetermined type, antliropoid t 3 i:>e, justominor type, 
and platypelloid type. 

Three women were subjected to cesarean section without any labor what- 
ever. One of these women had a markedly as 5 nnmetrical generally contracl.ed 
pelvis with a conjugate Amra of 8 cm. and a biischial diameter of 7 cm. The 
second Avoman had a genei-ally cont7‘acted pehns Avith a true conjugate of 8 
dn._ and a biischial diameter of 7.5 cm. with very prominent ischial spines 
indicating a more than moderate midpelvie contraction. The third Avoman 
had an inlet contraction Avith a conjugate Amra of 8 cm. and a transverse 
diameter of 10 cm. associated Avith a straight sacrum, Avith x-i-ays at term 
indicating a marked disproportion betAveen the size of the jnaternal inlet and 
the fetal head. Only in these three cases did x-ray demonstrate an absolute 
indication for cesarean section, and then the x-ray Avas used to confirm our 
clinical findings, not to make the original diagnosis of fetopehde dis])roportion. 

The soAmn patients in this series deliA’-ered by midforceps application gave 
us a midforceps incidence of 11.2 per cent. Indications for the application of 
midforceps Avere fetal distress in tAVO eases, and lack of progress after two 
hours in the second stage in the remaining five cases. In one of the seven 
patients the fetal head Avas in an occi]mt transverse position, and in one case 
the fetal occiput AAms posterior. 

Three patients (4.8 per cent) Avere delivered by high forceps applicatioii. 
Indication for all three operations Avas lack of progress after too long pro- 
crastination safely to permit a. cesarean section. In revicAving these cases it 
is quite apparent that all three Avomen AA'ould have been better off to have been 
sectioned des])ite the fact that none of the mothers or babies Avere lost. 

From this series it Avould a])pear that position of the fetal head has little 
or nothing to do Avith lack of engagement. In only one of the nine ])atients 
in AAdiom the fetal head Av^as occiput posterior Avas cesarean section necessary 
for dcliAmry, and in the Aa’c patients AA'liere the occiput Avas transverse none 
Avere brought to section. Thus fourteen of the fifteen section eases had the 
infants in an occiput anterior position. 

Infant Aveight seemed to have little to do Avith the outcome in this group 
of eases. Weinlierg and Scadron'* haA'e preA'iously pointed out that there is 
no constant relationship betAveen fetal Aveight and head diameter, and this 
too has been our experience. In the group of Avomen Avho Avere subjected to 
cesarean section only tA\’0 inlants Avere larger than 8 pounds (3.650 Gm.), a; hiie 
sixteen Avomen delivered larger babies from IicJoav 

Ei'dit of the Avomcn in the entire series had febrile ])osti)artum course.s, 
an incidence of 12.8 ])cr cent. Thus, our incidence of morbidity is more than 
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Conclusions 

The in’imipara with an unengaged fetal licad at term slioidd be regarded 
with suspicion, and the same woman in labor should be regarded witli appre- 
hension. 

In our experience x-ray measurements of the jDclvis will seldom demonstrate 
absolute indication for cesarean section in primiparas with floating fetal head.s. 

Every primipara should be given an adequate trial of labor unless pelvimetry, 
clinical and x-ray, proves this unwarranted. 

In our experience a twelve-hour trial of good labor witliout descent of tlie 
fetal head should be deemed adequate, after Avhich cesarean section should be 
done without procrastination. 

More than one-third of the primiparas in tins series who readied term whh 
an unengaged fetal head had some degree of midpehoe contraction. In many 
of these women, after engagement occurred, the midpelvie contracture led to 
extrcmelj'’ difficult foreeiJs oi)erations which should best have been eliminated 
in favor of cesarean section. ' 

A cesarean section rate approaeliing 40 per cent in a series of primiparas 
with floating heads at term would be more conservative than our reported rate 
of 24 per cent when the possibilities of fetal injury and death, as well as exten- 
sive damage to the vagina and pelvic floor and tlieir aftermath, are considered. 
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Discussion 


DE. A. W. DIDDLE, Dalla.s, To.va.s. — Drs. Auer and Simnion.s found lliiit mo.sL of their 
primiparas at term vith floating fetal heads usually could be delivered viiginally. In 
other vords an unengaged fetal head in a j)rimiparn in early labor is not alone indication 
for cesarean section. To the contrary, they were of the opinion some of their patients 
with floating fetal heads would have been treated belter by section because they had a 
midpelvie contraction and sutTcred with ,-an increa.sed pueri)cra} morbidity and had a 
greater fetal loss than normal. 

U.sing Drs. Auer and Simmons' criteria for selection of patients, the relalionshii) of 
the floating fetal head to the outcome of labor was analyed for 270 consecutive primiparas 
delivered at Parkland Ho.spilal in Dallas, Texas, in the first six months of 1918. Twenty- 
two or nearly 8 per cent, wore admitted in early labor with the fetal head unengaged 
while amom^ the other 254 the fetal head was engaged. Discu.s.sion eoneerns the 22 women 
rvith unengaged fetal heads. All of ihe.-=e had a vaginal delivery. All babies an<l mothers 
survived None of the babies was jiremature or post mature. All labors were under twenty- 
flvo hour.s in length except two. These were thirty and thirty-one hours in duration and as.-o- 
ciated with a brow presentation. Delivery was spontaneous for all except six imtients. 
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of these drugs has, in addition, reduced the occurrence and severity of intra- 
uterine and peritoneal infection, diminished the need for extraperitoneal section 
or the Porro operation, and dhninislied infant mortality. It has been our custom 
to administer these drugs where delivery is delayed after rupture of the mem- 
branes, to patients in poor or protracted lalmr without rupture of the mem])ranes, 
to patients with intercurrent infections, and l)cfore and after cesarean section. 
It must be remembered that these aids cannot replace good clinical .iudgment. 

, Labor must not be prolonged unnecessarily in the hope that poor judgment can 
be compensated by good drugs. 

In recent years the x-ray has become an important aid to clinical judgment 
in the handling of these cases. Many methods have been proposed for measuring 
the diameters of the fetal head and the maternal pelvis, and in estimating the 
fit between the two. Williams and Phillips” re})ort that 94 per cent of abnormal 
deliveries due to disproportion were predicted in advance by x-iay, and so it 
should be possible for the obstetrician-radiologist team to reach a high degree 
of reliability of prediction in primiparas with unengaged fetal heads. However, 
we feel that this method should be eonsidei-ed an adjunct only, as in only three 
of our cases did x-ray prove absolute indication for section, and in the othei’ 
twelve women subjected to section the x-rays wei’e reported as indicating a pelvis 
adequate for delivery from below. It has I)een our practice to use x-ray meas- 
urement routinely in patients in whom there was any suspicion of inadequate 
' pelvic size, or unusual pelvic configuration. 

Attempts to shorten the first stage of labor bj' hydrostatic bags, Diihrssen ’s 
incisions, or any other form of accouchement force are contraindicated as they 
have no l 3 earing whatever on the factors originally responsible for the unengaged 
fetal head. In one of our cases Diilirs-sen's incisions were used, but only after 
engagement had occurred. 


The membranes are a factor in descent of the fetal head in the pelvis.’" 
Intact membranes may occasionally retard engagement when there is no true 
disi^roportion present, and artificial rupture of the membranes will hasten 
descent in these cases. In women with apparent disproportion it is well to leave 
the membranes intact as lack of engagement licre is not considered the result 


of the presence of amniotic fluid. 

Banister" reports on a series of women who had medical and sui’gical induc- 
tion of labor prematurely for apparent fetopelvic disproportion. In his seiies 
the fetal mortality was 12.6 per cent, the maternal mortality 0.13 pei cent, t le 
maternal morbidity 4.0 per cent, with failures and ultimate cesaiean section o.- 
per cent. He feels that this method of handling fetopelvic disproportion has 
come into unwarranted disrepute. We have had no first-hand experience wit i 
the method, but it appears that with the high fetal mortality that he and others 
(Peel ) rejiort premature induction has no place in the management ot the pi imip- 
ara with small pelvic mea,surements or apparent fetopelvic dispiopoi tion. 

The elderly primipara and the woman of long-standing relative .sterility 
pose a problem for obtaining a living child in good condition. Thwe 
should be treated exactlv like any other primipara epept that the trial ot lahoi 
should not be allowed to coiitiniie too long particularly if the meniln-ancs aic 

ruptured or the labor is weak and ineffectual. , 

, 111 our series of floating heads more than 33 per cent of the 

fiad midpelvic contracture of greater or le.sser degree Most f m tlm 

contraction was not associated with any altenition of the pelvic ” ^ 
normal. We are unable to offer any reasonable 

found floating where there is no mechanical ^nirriei o ’ ‘ f 

inlet, but where there is midpelvic contraction The absence of enmi.cmcnt 
this situation is a iiroblem deserving further stud} . 
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answer to one of the questions, we called a case successfully concluded when we ended iq) 
with a living mother and a living baby. Although I cannot give you the figures because 
we have made no attempt to follow up the case:?, I am sure that a great number of these 
babies that were born to mothers with midpelvic contractions had residual intracranial 
disease, and many of these mothers had extensive repairs of their pelvic floor and vagina 
which were due to the laceration caused by the forceps particularly in the mid- and high 
variety. Incidentally, I do not believe that there is any place in the practice of good 
obstetrics for, high forceps deliver}*. I agree that a time limit cannot be placed on the 
length of labor of any one individual. It depends entirely upon the individual case, but 
Ave do feel that twelve hours of labor is a fair average. Some of these patients rverc sec- 
tioned before the twelve-hour period, and some of them long after a twelve-hour period. 

In the future I do not want even to consider a Waters’ or any other type of extra- 
peritoneal cesarean section in my own private practice. I feel that these operations arc 
Avonderful in clinic practice for neglected cases, but I don’t Avant to be responsible for a 
neglected case in my own jirh-ate practice, and for that reason I don’t care to do extra- 
peritoneal cesarean sections. In the future Ave intend to take advantage of the hindsight 
that we have gained b}* experience instead of the foresight that aa'c have deiiended upon 
up until noAA’, and in the next ten years I don’t expect to say, “I Avish I had done a section 
on that patient,” nearly as often as I lunm in the past ton years. 
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niong half of these a low application of forceps was made electively and for the otiicr 
half a mid (two cases) or a high (one case) application of forceps was done for a prolonged 
second stage. The indication for the midforceps was, respectively, a transverse arrest due 
0 u enne inertia and a persistent occipitoposterior position in a patient with a borderline 
midplane pelvic contraction. The woman subjected to high forceps application also had 
a iirow presentation and had to have a manual removal of the placenta. In this instance 
the mechanism of labor wms interfered with by an intramural fibroid located in the lower 
uterine segment. In spite of the favorable outcome for both mother and babv. treatmeni 
would have been effected better with abdominal delivery. There would be room for argu- 
ment regarding the advisability of sectioning lite patient with the persistent occipitopos- 
teiior, but assuming this were the procedure of choice, only one in eleven patients should 
have been sectioned. Roentgenographie studies showed five, or nearly 23 per cent, of the 
twenty-two parturients had either an inlet or midplane contraction or a generally contracted 
pelvis. All had a normal delivery except the woman with the persistent occipitoposterior. 

My obstetrical experience has led me to develop three opinions regarding the care of 
the primipara at term with unengaged fetal head. One, roentgen study of the pelvis is a 
valuable adjunct in predicting the outcome of most laliors but it should not supplant 
clinical judgment. Occasionally there is the case where a trial of labor is the only method 
a^ ailable to determine whether or not vaginal deliveiy can occur. Second, if a primipara 
goes into labor at term with a floating fetal head and with questionable pelvic disproportion 
a trial of labor of twelve to eighteen hours should be given. If after twelve Iiours 
abdominal section appears to be the procedure of choice, section should be done through 
the lower uterine segment. If more than twelve hours have elapsed and section is elected, 
one of the extraperitoneal procedures is preferred. It is apparent that most of us have 
done traumatizing vaginal deliveries where abdominal delivery should have been used, 
^et, as an over-all picture, I am not ready to agree with Drs. Auer and Simmons that the 
cesarean section rate should be as high as they suggested for primiparas at term with 
floating fetal heads. Third, and to the contrary, there is agreement with the essayists that 
patients with prolonged labors and operative vaginal trauma suffer more often with puer- 
peral morbiditj’’ and have a greater fetal loss than do those with labors that are not pro- 
longed. The increased fetal mortality is often due to fetal infection acquired in utero 
(Douglas, R. G., and Stander, H. C.: Am. J. Obst. & Gynec. 46: 1-lSl, July, 1043). It is 
important to know that penicillin and sulfonamides cannot alwa3’S be depended upon to 
prevent fetal infection in utero. 


dr. GEORGE KAMPERMAN, Detroit, Mich. — I think everj-one who practices ob- 
stetrics will agree that these cases are problems, and a great deal of judgment is certainl.v 
necessary. Often after we deliver our patient we wish we had done something else. When 
we deliver a patient vaginally after a long labor and with much traumatization, sometimes 
with an unfortunate result as far as the fetus is concerned, we may feel perhaps we should 
have done a section. On the other hand, if we do our sections earh-, I think main- times 
we destroj' our evidence. The fact that we have done a section does not necessaril.v mean 
1^1'nt a patient could not have been delivered from below. It may give us a great satis- 
faction to know we have delivered the patient successfully but I'ct we liavc not the 
eiidence that those patients cannot be delivered vaginallj-. 

Pcrsonalh', I do not feel that I can set a definite number of hours as to how long a 
trial of labor should be. It is not a question of exactly twelve hoiir.s or even eighteen 
hours. It is a question of the t.vpe of labor that is going on while we are giving that trial, 
I have on many occasions with these high presenting parts allowed patients to go 
longer, and find that a little extra time will sometimes cause the head to descend. Bo I 
believe we must take many factors into account, not only the question of time but also the 
‘-ype of labor. 

PR. ADER (Closing). — ^I want to emphasize the fact that ours was a very carefully 
selected group of primiparas, none of whom had pelvic tumors nor any evidence of intor- 
eurrent medical disease. Each and every one of these was an occipital presentation. In 
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Aside from the discomfort of carrying extra pounds during pregnancy tlio 
only valid argument so far adduced for limitation of weight gain is tiiat any 
excessive net gain at the end of tiie puerperinm is unsightly and undesirable. 
Hence, it is argued, the tendenej^ toward obesity must be curbed and the treat- 
ment of obesity undertaken during pregnancy. 

Since pregnancy and the puerperinm, which is here considered to extend to 
at least three months post partum, occupy a full year, it is pertinent to consider 
what the nonpregnant woman may be expected to gain in any year. Prom a 
studj’’ of the tables prepared for the Metropolitan Life Insurance Co. by Dublin 
and Marks^ it appears that between age 20 and 30, the average woman in the 
ordinary height ranges null gain just over 1 pound per jmar. Furthermore, 
since most pregnancies involve young women in their early married life, the 
effect on weight gain of marriage alone must be included. Competent statistics 
quoted in a personal communication from Dr. Louis I. Dublin reveal the fact 
that between age IS and 30, married women without children weigh 1.12 pounds 
more on the average than single women. Thus, being a year older and being 
married add to a woman’s weight, regardless of her being pregnant. 


Material 

This study involved a series of 226 con.secutive, unselected private cases. 
This number proved to be a significant sample (between the ,01 and .001 sig- 
nificance level, using Student’s t-rule and Fisher’s P ratio test) by comparison 
with the series presented by Chesley- in 1944, involving 12,000 cases. No re- 
strictions were placed on the diet of any of these women other than a reduction 
of salt intake whenever edema was noted in the latter months. Each received a- 
multivitamin capsule daily throughout pregnancy and added calcium after the 
twenty-fourth week; whenever the hemoglobin fell below 12.5 Gm., ferrous sul- 
fate was prescribed. Thus, from the point of view of caloric intake the technique 
might be described as “free-feeding”; that is, a matter of the indi^ddual woman’s ■ 
choice. These women were all in a moderate to high income group, and the diets 
were adequate. 

There was no case of toxemia of pregnancy other than a single mild chronic 
nephritis, and a few transient elevations of blood pressure or albuminuria insuffi- 
cient to warrant any treatment. Three infants were stillborn, the causes being; 
al)ru])tio placentae, asphyxia due to cord light about the neck, and a prolapsed 
cord in a large breech. One neonatal death occurred, due to erythroblastosis 
fetalis in a woman wliose Rh antibody titer rose gradually to 1 :20r)6 liefore 
ce.sarcan section was done at the thirty-second week. There were 21 other pre- 
mature infants, all of whom survived. Tliere were no malformation.s other than 
two with clubfeet, one very mild and the ot))er moderate, both corrected .satis- 
factorily. None of those cases Avas correlated in any way Avith a .significant 
weiglit gain deA'iation from the aA-erage. 

The aA’ci'agc total gain in Avcight aa'os 24.4 pounds (standard deviation, 8.7) 
and the average })o.stparLum gain Avas 2.0 pounds (standard deviation. 6.3). 



Bnl the intliviclunl woman is not necessarily avenitre. stinly of llie tlis- 
trihution em-ve deraonstvates that about two-lhirtls of all propmnt womo.i on a.. 



FREE-FEEDING PREGNANT WOMEN- 

Arthur G. King, M.D., M.S., Cincinnati, Ohio 

T his ‘ study was undertaken to note whether anj^ advantages accrued from the 
currently popular custom among obstetricians of trying to restrict the gain 
in weight during pregnancy to 25 pounds. The investigation included questions 
such as wliether or not a significant relationship exists between tlie total gain in 
weight during pregnancy and weight at the end of the puerperium and of what 
elements the gain in weight, lioth total and net, consist. Consideration was then 
given to an analj'^sis of tlie causes of the gain in weiglit, wliether more harm tlum 
good resulted from a restriction of the caloric intake, and the best melhods of 
reducing the net gain to a minimum. 

The original arguments for limitations of weight during pregnancy were 
based on the idea that with a lower caloric intake the size of the child would be 
reduced and labor would be easier. Whether the delivery of a puny, malnour- 
ished newlyborn was desirable did not enter the scientific discussions at all. 
These arguments disappeared from the literature in the late 1920 s when it was 
recognized that even in countries which had experienced starvation during 
World War I and the following years, the average weight of babies was not low- 
ered significantly, certainly not enough to have any real effect on the case of 
labor. And there was no doubt that women starved sufficiently to have smaller 
babies died in greater numbers than their more fortunate sisters with ample diets 
and a reserve of strength to meet infection, hemorrhage, and shock. 

The argument for restricting the diet of pregnant women has been resumed 
in the past five years with sweeping but poorly documented claims that with a 
limited weight gain there is a lower incidence of abortion, toxemia, prematurity, 
stillbirths, neonatal deaths, and malformations. The inescapable inference is 
that excessive weight gain is the cause of these difficulties; although they some- 
times are associated with a high weight increment, there is no evidence of any 
relationship other than a common origin. Some pathologic process produces 
toxemia, which, as all textbooks state, is often manifest by an excessive weight 
gain; in toxemia there is a higher incidence of pi’ematurity, stillbirth, and neo- 
natal death. It should be obvious that these complications will be found more 
often among the women who gain exee.ssivcly, but not hecause of if. One of the 
more serious harmful effects of this sort of thinking has been the hysterical fear 
engendered in some impi’essionablc women who have read lay transcripts of jiub- 
lished articles with this argument. Upon di.scovering that their pregnancy gain 
is a few pounds above the average they become convinced that they arc doomed 
to have a stillbirth or a malformed child or convulsions, at least. 

•Prirf' naper prosontod at tlio Si.vtconth Annual Mcefinp of tlic Central APf^ociation 

Of Obstetrician.^ and Gynccolopi.^t.*--. Denver, Coloindo. .Sept. 23 to 2.'., lOtS- 

2S>9 
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T]ie application of the same technique to the relationship of start ina; weioht 
and net gain, i.e., retained iveight, resulted in a correlation coefficient of -.12. 
interpreted clinically, the evidence shoivs that three months post partum there 
IS a slight tendency for heav}'’ women to retain less of their pregnancy gain than 
do slender Avomen. One might say philosophically that Nature tries duriim 
pregnancy to correct over-or-underweight. ” 

Chesley" found the average pregnancy increment to be 24.0 pounds (stand- 
ard deviation 10.8). In analyzing just what this gain in iveight comprised he 
found, in 958 eases studied, that the products of conception, that is, the baby, 
the placenta, and the amniotie fluid, averaged 11 pounds. He calculated the rest 
of the gain in Aveight to consist of an increase in the uterus amounting to 2.5 
pounds, the breast, 3.0 pounds, and the circulating blood Amlume, 3.5 pounds, a 
total of 9 pounds. In addition he estimated an increase in interstitial AA^ater and 
protein amounting to 4.5 pounds. Whether or not these latter calculations are 
accurate, as questioned by Dieckman,'’ Chesley did demonstrate that during preg- 
nancy there AAms a positiAm salt and Avater balance, i.e., a retention, and that dur- 
ing the puerperium this balance became markedly negative. He foiuid the lo.ss 
of AA'ater in the six Aveeks post partum to aAmrage i3.2 pounds, of AAdiieh 5 pounds 
Avere lost in the first six daj^s. 


It is Avell established that the salt and AA'ater balance is associated Avith, and 
probably controlled by, the endocrine system, chiefly the estrogen component. 
An analogy of AAdiat goes on in pregnancy may be found in the Avork of Thorn 
and Emerson^ AAdio found that 24 of 50 normai, nonjiregnant Avomen gained 2.2 
pounds or more in the Aveek before menstruation, and lost that Aveight right after 
menstruation by diuresis and excretion of salt. In eclamptogenic toxemia the 
edema and excessive gain in AA'eight may Avell represent a profound disturbance 
of this endocl’ine-electrolyte-AA’ater mechanism, particularly as such excellent 
results are obtained in the mild cases by simple AvithdraAA’al of salt from the 
patient’s diet. Also, in the frank cases of severe toxemia of pregnancy the pro- 
motion of diuresis is an essential part of the treatment. 

One cause of exccssiAm gain in Aveight during pregnancy, Ihercfore, is an 
abnormal retention of Avater in the t.is.sucs, A\diich, if aeeomj)anied by certain 


other symptoms and signs, is a manifestation of toxemia of pi’cgnancy. If the 
pathologic process is severe, its end point is eclampsia, but if the pi’ocess is very 
mild the only effect on the Avoman that is demonstrable may be the disturbance 
in the AAmter balance Avhich sIioaaas up in her Aveekly Avcight. The treatment must 
be directed at the cause or the focal point. In this type of excessive Aveight gain, 
if any concern is felt, AAUthdraAval of salt from the diet, rather than restriction 
of caloric intake, is the logical therapy. This gain in Aveight, hoAveA^er, as AA^as 
demonstrated by Waters," is easily lost during the puerperium. The Avoman is 
almost immriably back to her starting AA'cight by the time she is menstruating 
regularly and her endocrine status is once more that of the nonprognant tyjie. 

The other chief cause of exce.ssivc Avcight gain in pi-cgnancy is simple obe.sity. 
A Avoman gets fat because she eats more than .she needs for hei- particular 
melaboli.s?n and activity. A very Icav Avomeji, creatures of habit, may conceiv- 
ably continue their usual calorie intake dc.spitc the restriction on activity that 
pregnancy imposes. But this is counterbalanced Iia" the demands for a giealei 

caloric intake due to the groAving fetus. . • , 

WliA' the pre"nant Avoman cats more than her body needs is the basic prob- 
lem and intelligent handling of it requires the understanding that the origin 
oI obesitv is psycholosiral. The picon.'ml woinaii sufloiii aeulcly fi™ii inswin jly 
and anyielv over such ll.inirs os licr oxvn siimvol cvlictl.ei- or m.l licr cliild %v,ll 
■friiramlv cvlicdier she can successfully mccMlic sccm.nsly (cn-inc rcsponsi. 

I Vt - c fni- file child Ihc new social ad.ius!jncnfs sin; will hove In iniihc 

“ hV w5 ™l Ihc nol inco„si.lc.ahlc added finonei,,l Inmlen, Olher 
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imrestrietcd diet will gain between 16 and 33 pounds, and tliree months post 
partum will weigh between 4 pounds less than S pounds more tlian they did 
before becoming pregnant. Is there any correlation between the total gain and 
the_ net gain or is the net gain due to other factors ? Tiiis is important in de- 
ciding whetiier to make any efforts to restrict tlie gain in weiglit during preg- 
nancy. 

For example, of two women who gained 46 pounds, one retained 10 pounds, 
tlie other only 2 pounds; and of 47 women who gained 22 pounds, four emerged 
10 pounds heavier than when they started, but three emerged 10 pounds lighter; 
and of ten women whose total gain was only 10 pounds, one had a net lo.ss of 16 
pounds and one a net gain of IS pounds. Or, looking at it the other way, of 
two women who were IS pounds heavier a year after becoming pregnant, one liad 
gained 14 pounds during gestation, and the other 43 pounds; and of 23 women 
whose net gain was under 2 pounds, 40 gained less than 24 pounds, and 43 more 
than 24 pounds. The distribution of net gains and total gains in i-elation to 
each other is shovm in Table I. 

Table I. Distribution of Cases; Belationship op Net Gain and Total Gain 



The correlation coefficient between total' gain and net gain in this series 
was .5, with a standard deviation of .05. (Translation to z values of .54 and .067 
fixes the coefficient of correlation for two-thirds of all sampling that may ever 
be made as between .493 and .629.) This means that there is a valid and sig- 
nificant positive correlation between the total gain during pregnancy and the 
net gain at the end of the puer])erium. But the correlation is low, and mathe- 
maticallj', using the coefficient of determination (r squared), it can be stated that 
not quite 25 per cent of the net gain three months post partum is related to the 
total gain during pregnancy. The rest of the net gain is due to other factors 
such as starting weight, body build, individual water metabolism, metabolic 
changes initiated or aggravated by pregnancy, and the individual tendency 
toward obesity. 

The correlation coefficient of the total gain in weight and the original .starl- 
ing weight was -.121. This small negative correlation merely records slatislically 
that there is a very slight tendency for lieavier women to gain less during ]ireg- 
nancy than the lighter women. This confinns the conclusions of Beiliy and 
Kurland^ that “the size of the mother influences the weight gain during preg- 
nancy; light women show a larger gain, and heavier women a smaller gam. 
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If tieatment of the increased weight during pregnancy is deemed desirable 
It should be accomplished by superficial psychotherapy, rather than either an 
arbitrary restriction of food intake or an unsupervised diet list. The obstetri- 
cian can accomplish his aim more successfully, safel}^ and without trauma to the 
patient by spending a little time allaying her fears, explaining the entire process 
of pregnancy, parturition, and the puerperium to her, by debunking the lay 
press^ and the old wives’ tales, by universalizing her ideas and emotional swings, 
liy giving her a genuine feeling of the support, availability and responsibility 
of the obstetrician, by building up the patient’s confidence in herself, by strength- 
ening her more mature tendencies, and -by orienting her to a forward-] ooldng 
viewpoint. _ The fewer modifications made in her ordinary routine life, the less 
disturbing is the entire pregnancy, including even the parturition. Eating is so 
important a part of a person’s emotional life, that the women’s habits in tliis 
respect should be changed least of all, unle-ss toward a fuller, moi'c adequate, 
more enjoyable, and more satisfying diet. 


Summary 


1. In a study of 226 eases, a samiiling shown to be statistically adequate, 
no restrictions on caloric intake were placed during the entire pregnancy. Tlic 
average weight gain ivas 24.4 pounds (standard deviation 6.7) and the re- 
tained weight, or net gain, at the end of three months post partiim was 2.0 
pounds (standard deviation 6.3), The correlation between the total gain and 
the net gain was low, the coefficient being only .5, indicating that only 25 per 
cent of the retained iveight is related to the number of pounds the woman 
gains during pregnancy. 

2. Statistics demonstrate that the average woman gains about 1 pound a 
year regardless of pregnancy, and that the married slate increases a woman’s 
weight by about the same amount, married women without cliildren weigliing 
about 1 pound more than unmarried women. 

3. Pregnancy has a tendency, although very sliglit, 1o correct over- or under- 
weight conditions, heavy women gaining less and retaining less weight than slim 
wmmen who tend to gain more and retain moi'c. 

4. A gain in weight in excess of the standard is due to either or both of two 
conditions: an exaggeration of the po.sitive water l)alance or developing obesity. 

5. Excessive weight gain due to water i-etenlion may be a manife.stalion of 
subelinieal toxemia of i7regna7icy, and it disappears completely dining the late 
puerperium. Reduction of the caloric intake of such patients will have little 
effect on this cause of weight increment, and may do barm if necessary protein 
is withheld in proportion to the storage of water in an effort to keep the weight 


down. 

6. The incipient or developing obesity is a p.sychologic problem, and may 
be a compensation for in.security or anxiety either induced or inlensiticd In the 
pregnancy. Deprivation of the oral satisfaction of eating merely comimunds the 
basic psychologic problems, particularly if done in a dominant, threatening, or 


punitive manner. . .... , 

7 Control of the overeating by a diet list and instiuctmns is criective only 

if the psvchologic drive to cat is slight. The e.xplanation and attention gm-n 
to obtain the patient’s cooperation eon.stilule a iorm of psycholhciajA . .md w 

simple cases may be all that is necessary . 
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worries include tlie potential loss of her liushand’s love or fidelitv, tlie ever- 
present, ever-growing- distortion of her own Ijeantifiil body, and the fear that the 
pregnancy will leave her less attractive. The pregnancy is a dramatic reminder 
that^ she is about to take the momentous step from one generation to another, 
leaving the era of dependency and entering the one that presumes full maturity. 
With motherhood she becomes identified with her ovni mother, with whatever 
unhappy ideas this may evoke. Even without going into the deepc]- levels of 
motivation, such as possible unconscious death wishes toward' the child, guilt 
feelings, and a compensatory attempt to feed the child amply by “eating for 
two,” one can understand how at the moment when she feels soriy for herself, 
a big chocolate fudge sundae carries her back to the blissM days of her carefree 
childhood. It gives her as much relief from her psychic pain as an analgesic 
drug for her physical pain. 

What is the treatment for obesitv or the treatment to prevent the develop- 
ment of obesity? And is pregnancy the right time to treat it? One method is 
to tell the woman emphatically that she must not gain more than 20 or 25 
pounds, to castigate her if she shows a tendenc.y to overeat, to tell her arbitrarily 
to restrict her food intake or to cut out the starches and sweets that give her the 
mpst satisfaction, to become the stern, punishing father-figure, or to scare her 
with quotations from the current literature, both professional and lay. that 
women who gain have a higher incidence of stilll)irths or deformed children. 
This method is simple, takes very little of the doctor’s time, and gives liim a 
sense of great importance. But it also increases the woman’s anxiety and gives 
her guilt feelings; she wants to eat even more, just as the child, punished for 
sucking his thumb, solaces himself by sucking his thumb. This is the woman 
who requires tremendous doses of analgesics during labor, who has a long, 
agonizing labor, and who goes down in the statistics to prove tliat excessive 
weight gain produces a long, hard labor. If .she obeys the doctor. humi)ly and 
unhappily, she cuts dovni on the food she doesn’t particularly care for, often 
depriving herself of necessary protein, minerals, and vitamins. 

Another method is to give the woman a diet list and a short course in 
dietetics, with frequent review of her eating habits and interi-ogation of her 
food intake. All studies indicate that the qualitative aspects of diet are more 
important than the total caloric intake, and the best work in this connection is 
summarized by Bertha S. Burke" who states: “Adequate diet is a significant 
factor in reducing the incidence of toxemia, prematurity, and stilllnrth.” But 
this method requires research enthusiasm, time, and cooperation. Few doctors 
and fewer clinics have the facilities and time to do this properly, and a printed 
list and a few brief words at the first visit are inadequate. The women who 
cooperate are those whose drive to overeat is .slight, and those hardly need tlie 
regimen. Adequate time and patience s])cnt with those who do need it, in order 
to obtain their cooperation, actually amounts to ]).sychotherapy. 

The successful treatment of obesity in general is p.sychologic, as was showi 
by Nicholson® who divided 93 cases into four groiqis. Of 20 patients givei 
nothing but thyroid with or without amplietamine. none was cured. Of 35 ]ia 
tients put on a strict reducing diet and nothing else, only 9 were cured, evci 
while still on the diet. But of 38 patients treated for their obesity by p.sycho 
therapy alone, 26 remained cured permanently. 

The .situation is exactly the same during pregnancy, except that tlie ])reg- 
nanev, with its attendant p.sychologic disturbances, is the cause of the overcatiim 
which leads to the obesity. In most cases, once the woman finds that she luis 
survived the pregnancy, has a lovely baby tliat is admired by all her friend.s, ha.s 
retained her husband’s love, has proved hei-self capable of caring for the baby, 
has comiJensations for her restricted .social life, ha.s acquired a new dignity .as a 
mother, she has lost her need to stuff hei-self and will lose her extra weight with- 
out further treatment. 
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along tlic paths of healthful living. As obstetricians it devolves upon us to inoculate a 
spirit of cooperativeness among the vonien who come to us for advice and care on their 
prospective motherhood. If they gain sufficient understanding of the principles involved 
theie Mill be no hesitancy on their part in folloM'ing our advice. 

Good psj'chosomatic medicine during prenatal care is not necessarily a matter of 
M'ipiiig out frustrations; rather it is an attempt on the part of the obstetrician to condition 
tlie pro.spective mother tovard acceptance of the realities of life as it is, and toward whole- 
some adaptation to the change.s of living when the babv arrives. 

DR. SIh< GLEIOH: I think Dr. King is to be commended for the care he has used in 
this study and in his observations and for the keen sense of humor that has carried him 
through in his contacts with his patients. I have been interested in the value of a high 
protein diet in the earli” jiart of pregnancy with the end in vieM' of getting a better breast 
development that might lead later to more satisfactory lactation. I would like to enlarge 
some on Dr. Stacy's question to a.sk Dr. King also vdiether he feels that persistence in 
breast feeding leads to a better endocrine glandular readjustment, a more rapid return to 
normal weight and a more satisfactory emotional readjustment. 

DR. RALPH REIS, Chicago, 111. — ^Let me call attention to the fact that Dr. King 
and the discussants arc three middle-aged men M’ho are very slim and have no obesity 
problem. As one who has struggled against psychosomatic obesity for some fifty years 
this paper strikes a very deep note. In ni}’’ resident days I M'eighed 210 pounds. And the 
onlj' time I will exceed m 3 ' rigid diet todaj' — and it is a careful]}' restricted diet with the 
exception of alcohol — is when I have had a particular!}' frustrating day in the office. Then 
I will suddenly find myself at the soda fountain on the main floor eating that same double 
chocolate sundae that Dr. King talked about. 

So I am very sympathetic to Dr. King’s work, and I am ver}' appreciative of his 
calling to our attention the psychosomatic angle. I think man}' of the previous reports 
have influenced us into browbeating our ■women into restricting their caloric intake. IVo 
have confused in our own minds tv'o groups of M'omcn, first the women M'ho overeat because 
they just overeat and then gain too much, and second the women who gain too much 
because they have an oncoming or existing toxemia. I think we must separate those two 
groups. There is no question that the toxemic woman frequently flrst manifests her toxemia 
by excessive M-eight gain. Such weight gain must be rigidly controlled. 

IMy colleague in the office has attempted to control weiglit gain rigidly among his 
own patients while I have allowed my patients to go on pretty much their own way. To 
date we have found no difference in the tn'o groujis, and I am convinced that there is no 
value in rigid M-eiglit control. I feel that such weiglit control is not only unneces.sary 
but useless. 


DR. KIXG (Closing). — To answer Dr. Stacy, all the cases were private, belonging to 
a moderate to high income group, which presumed that their diet was adequate, certainly 
as far as any economic restriction might be placed up on it. The average American diet 
has been criticized a great deal, but it is a per.conal observation that all of us eat pretty 
much M'hat wo should unless we are confused by fad.s, or what cousin Tillie learned from 
her doctor, or by some sort of extraneoii.s influence on our food habits. 

I wish I could give the e.vact figure of the percentage of women who nursed their 
babie« but I don’t have it. Dr. Singleton extended that question, and I will say this: 
That the women who nursed their babies took a little longer (0 droji their weight back to 
nrettv much normal, but they were iiappier doing it. I am in favor of women nur.siiig their 
babies although more because of the psychologic clTect, a.s I think the M-oman i.s entitled 
to the satisfaction she gets from a strictly maternal process, ^ot being enotigd. of . 
pediatrician to know whether or not it helps the. baby, I .suspect that the bab} is mor 
Lf'ible with '111 of the aecessorv elements that go with eating. All of us prefer to 

.iore ■„ i, w„„« CO.., fort,,.., c, olT o' 
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8. Superficial psychotherapy, usually adecpiate, is within the scope ot most 
practitioners of obstetrics, and consists of giving the patient true confidence in 
her doctor and in herself, allaying her fears and anxieties, and estalDlisliing in 
her a mature, optimistic orientation. 


- References 

1. Dublin, L. L, and Marks, H. H.: Transactions of the Association of Life Insurance 

Medical Directors, Oct. 28, 1937. 

2. Chesley, L. 0.: Am. J. Obst. & Gynec. 48: 565-d93, Oct., 1944. 

3. Beilly, J. S., and Kurland, I. I.: Am. J. Obst. & Gy.n'ec. 50: 202-206, Aug., 1945. 

4. Dieckman, W. J., Turner, D. P., and Ruby, B. A.: iVm. J. Obst. & Gynec. 50: 701-712. 

Dec., 1945. 

5. Thorn, 6. W., and Emerson, K.: Ann. Int. Med. 14: 757-769, Nov., 1940. 

6. Waters, E. C.: Ajit. J. Obst. & Gynec. 43: S26-S32, Maj-, 1942. 

7. Burke, Bertha S.: J. Am. Dietet. A. 20: 735-741, Dec., 1944. 

8. Nicholson, W. M.: Am. J. kl. Sci. 211: 443-447, Apr., 1946. 


701 Union Central Building. 


Discussion 


DR. RALPH LUIKART, Omaha, Neb,— Tlie principles of psychosomatic medicine are 
so 'U'ell accepted that no sane physician can afford to neglect their application in his daily 
contact rvitli patients. Their utilization in prenatal care to the advantage of all concerned 
is a fact no one can deny. However, as is so universally true of human nature in general, 
the danger of carrying sound principles too far must be recognized. I am wondering, for 
example, whether Dr, King’s fears of frustration incident to dietary control are not based 
on supposition rather than fact. I have utilized the high protein, low caibolb'vdiate and 
fat diet for almost twenty j’cars, and I have not observed a single woman who has shown 
evidence of somatic or p.sychic disturbances as a result of this dietary control. I have had 
a few patients wdio considered the regimen unacceptable and who by their own decision, 
or at my .suggestion, changed physicians, but I have yet to sec the first patient who takes 
her dietary directions serious!}- enough to interfere with her physical or emotional welfare. 

All of us wdio have had experience with dietary restrictions during prenatal care have 
found it beneficial and have observed a reduction in the incidence of matenial and fetal 
mortality and morbidity. Although axiomatically every pregnant woman is a potential 
candidate for toxemia, in a series of 1,400 consecutive pregnancies on dietary limitation 
which I reported in 1947, there was not one case of toxemia, while in the controls there 
w-as an incidence of 10.4 per cent. 

I have the utmost faith in nature’s provision for proper selection of nutriment by 
every human being. Yet we must not ignore the daily temptations to which the averagni 
child-bearing woman is exposed. Candv, ice-cream, cakes and pies, appe<iling though t iri 
be to the palate, so far as I can see have little value in the economy of the metabolism. 
The nutritional element most serviceable during pregnancy is protein. It not onli repl.icc. 
"•oni-oiit tissue, but contributes to the blood-forming mechanism. Of greatest importance 
is the fact that good protein blood levels prevent the onset of edema. It is no secret that 
the average American w-oman, left to her own dietary resources, tends to stress the cartio- 
hydrates and fats at the expense of the proteins. 

The implication that an excessive gain in weight during pregnane} is of little .''i„ni6 
canco is a challenge to accepted statistics. Waters has stated recently that women w lo 
Imve gained more than 23 pounds during their pregnancy show an incidence of toxemia 
of 4 per cent. This is about six times greater than the incidence among women who nia* o 
a gain of less than IS pounds. I should like to put this question: Wliat conijiany woiih 
m?ue a policy to a candidate for insurance if the applicant showed a gam of or i 

pounds within a period of a few months? I am a strong believer in freedom whether i 
I'c freedom of thought, or of religion, or of food intake. Yet one docs not have to g^- 
haywire in exercising tliis freedom. As medical advisers it is our diit} to guide our j ,i 



THE EXPERIMENTAL PRODUCTION OF MENORRHAGIA 
BY ADMINISTRATION OF GONAD 0 TROPINS- 1 

E. G. HoLiMSTROM, M.D., AND W. J. JoNES, M.D., Salt Laice City, Utah 
(From the Department of Obstetrics and Gynecology, University of Utah Medical School) 


T he relationship of corpus luteum function to some cases of menorrhagia lias 
interested investigators recently. Particularly Brewer and Jones^’ - and 
Holmstrom and McLennan® have reported studies of such cases. These investi- 
gators have tried to show that some cases of menorrhagia are associated with 
prolonged corpus luteum function. Tliis is reflected in the endometrium by a 
failure of the secretory endometrium to be shed promptlj’- and completely after 
onset of menstruation. ClinicaHy this is manifested bj’’ prolonged bleeding. It 
has been assumed that, in such ease.s, there is continued production of proges- 
terone during the bleeding phase of the cycle. In other words, there is failure 
of the corpus luteum to undergo complete regression prior to the onset of bleed- 
ing. To prove that such a situation exi.sts is difficult due to the fact that we 
have no reliable test which will indicate that progesterone production is continu- 
ing beyond its normal limits. Determination of pregnanediol excretion in the 
urine has been found by numerous investigators to be, at best, a veiy rough 
index of corpus luteum function during the normal cycle. It is not a sufficiently 
sensitive test to allow its application to eases in which it is necessary to follow 
the variation in progesterone production from day -to day. 

In order to prove that the corinis luteum is functioning beyond the time 
that it ceases to function in the normal cycle, it has been necessary to examine 
the ovaries of jiatients during the episodes of prolonged bleeding. Not man.v 
cases have been studied to such an extent. A i-ecent report by Brewer and Jone.s- 
is the most complete study of that sort which has been done and seems to justify 
the conclusion that such a corpus luteum-endometrium relationship docs exist. 
Studies of corpora lutea removed during the bleeding phase of the cycle from 
women with menorrhagia showed the presence of lutein cells which were still 
appai-ently functioning. 

This paper pre.sents the re.sults of .some cxpenmental studies which were 
carried out on normally menstruating women. We have tried to ]>r()long the 
life of the corpus luteum without interfering with the length of the mcastriial 
cycle. Endometrium was removed as ncce.ssary for complete study. Corpora 
lutea were also obtained for study in most cases. 


»Pro«'ntc(l jit tlio Sixteenth Annual .MceUnp of Iho Ontr.-il A.«w)cia(i..n ..f 01).«t-trjc)anN 

nna moo„.n-m. Now .n.r.o,-. Tfw 

HiRcoWopmn '‘'i'-ri Jn chorionic confolotroMn (APE) and 

Premarin were fumishc-cl by Aycr.>=t. McKonna * Hairi.^.on. 
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pleasing texture^ and I do not see why a baby is not entitled to the same pleasure. Cer- 
tainly a rubber nipple is a poor substitute in most resirects for a woman’s breast. 

I wish that I had Dr. Luikhart’s ability to control my patients’ qualitative diet, as 
I am heartily in accord with him on the need for a high protein diet right through the 
entire pregnancj'. But most of my patients will eat what they choose, and I do not have 
the forceful character to compel them to change their eating habits. I can urge tliem, 
but I can’t compel them unless I wish to be the stern, punishing figure, which I find rather 
objectionable. So I have tried to allay their fears about any bad elTects of diet. 

The element of mortality which we heard discussed has been investigated more 
closely than in the past, and I think Dr. Eeis very ably emphasized that in to-xemia we 
get both the excessive weight gain and the tragic fetal accidents. 

Actually the discussants and I arc not so far apart. It is more a matter of technique 
in giving the woman the adequate diet that we all feel is essential, and at the same time 
not scaring her to death. 
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Previous reports indicate that it is possible to prolong the life of the corpus 
luteum artificiallj^ by the administration of cither chorionic gonadotropin or 
luteotrophin. Brown and Bradbury^ have shown that the life of the corpus 
luteum can be prolonged by the administration of chorionic gonadotropin during 
the postovulatory phase of the cycle. That this substance has little or no effect 
on the maturing follicles when given during the preovulatory phase was also 
demonstrated by the same authors. Bromic and Venning'’ earlier showed that 
the postovulatory phase of the cj'cie could be extended up to seventeen days 
beyond the time of expected bleeding by the administration of chorionic gonado- 
tropin, Prolongation of function of the corpus luteum Iiy administration of tliis 
hormone does not, however, reproduce the situation as seen clinically l)eeause of 
the fact that the lengtli of the cycle is interfered with. One of tlie chief charac- 
teristics of the condition known as irregular shedding of tlie endometrium is the 
fact that, although the bleeding phase of the cycle is prolonged, there is no 
eliange in the total cycle length. Therefore, it was decided to investigate the 
property of another gonadotropin, luteotrophin, to determine what its effect 
would be on the already developed corpus luteum. Astwood” demonstrated tliat 
corpus luteum function, as evidenced by jirogestcrone secretion, cannot be acti- 
vated by either the follicle-stimulating or luteinizing hormone, but requires a 
third pituitary gonadotropin, the luteotrophin factor. Tins is closely allied to, 
if not the same as, prolactin. Evans et al.‘ showed that the lactogenic hormone 
of the pituitary favored the production of placentomas in normal, adrenalec- 
tomized, and hypophj'seetomizcd animals but not in ovariectomized ones. Tliosc 
workers believed that the effect was due to a direct action of the hormone on the 
corpus luteum, for hypertropic, well-preserved corpora lutea were iemonstrated 
to be present. In addition to this, the follicles and interstitial tissues were 
markedly subnormal. This may indicate that the lactogenic hormone (luteo- 
trophin) suppresses the formation of the follicle-stimulating hormone. Gaarcn- 
stroom and de Jongh® also believe that luteotrophin is required for the produc- 
tion of progesterone after the corpus luteum has been formed. 

The following exiDcriments, carried out on pre.sumably normal women pa- 
tients, will show that it is possible to prolong the functional stage of the corpus 
luteum by the administration of chorionic gonadotropin. TJiis prolongation 
of the corpus luteum function is reflected in the endometrium b.v ]n-olonga1ion 
of the shedding phase. The effect. of luteotrophin in this regard is questionable. 

Because of space limitation it is not po.ssible to present the details of all the 
experimental cases. Two cases will be pre.sented to demonstrate the effects noted 
from the administration of the two hormones. 

Experimental Cases 

Casi; 1. — Aged IS years, para 0, cycle 2S to 30 days. 

Original endometrial biopsy (Fig. 1) shows early Fec,retor\- change.*^ in the glands cor- 
responding to about the ISth day of the cycle. On day Xo. 25 of the cycle, chorionic 
gonadotropin (APL) administration WRS begun. P.'itient received fi.OflO Iiifemational l.nit.*^ 
daily from day 25 to day 30. Endometrial biopsy taken on day 37 (Fig. 2) shov.-.s marked 
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Fiff. 2. — Diagrammatic cross section showing culture tube through cervix beyond the 
internal os. Finger cot has been drawn taut and the stylet partially inserted preparatorv to 
perforating the stretched rubber protecting the end of the metal tube. Vaginal and cervical 
flora indicated by dots. 
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Fi^. 3 ^Diagrammatic cross section revealing wire loop in place following perforation 

and retraction of the finger cot which is shown retracted into the vagina. Contamination 
with vaginal and cervical flora is avoided and a culture representing the true uterine flora 
is thus obtained. 
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in turn, is reflected in tlie corpus luteum and Anally in the end organ, the endo- 
metrium. AVe loiow that it is possible to cut down the period of bleeding in 
patients with irregular shedding of the endometrium by the administration of 
estrogen just prior to and during the bleeding phase. This is well exemplified 
in the following ease : 

Case 3. — ^Aged 30 years, para ii. 

Complaint: prolonged and profuse menses for the past seven years. Menstrual cycle 
regularly 30 to 34 days. Elou" lasts up to ten days and is exce 2 )tionally jjrofuse. Original 
dilatation and curettage were done on the fifth day of bleeding. Section of curettage mate- 
rial (Fig. 10) shows marked retention of secretory glands and typical picture of irregular 
shedding of the endometrium. Treatment: Premarin, 3.75 mg. daily, beginning four days 
prior to the expected menses, continuing during bleeduig phase. JlesuU : diminution in flow. 
Endometrial biopsy taken on fifth day of bleeding (Fig. 11) shows marked acceleration of 
the shedding and healing process with re-formation of the surface epithelium. 

This ease demonstrates the effect of estrogen on endometrial regeneration 
and growth. We have now had tlie opportunity to use oral estrogen, as deseribed, 
in several cases of irregular shedding of the endometrium. We have had good 
results in cutting down the length of the bleeding phase when tlie administration 
is begun about four days prior to the expected Ifleeding and continued during 
tlie bleeding phase. Smith and Smitlpi have shown that progesterone inhibits 
the secretion of follicle-stimulating hormone of the pituitary and thus the elabo- 
ration of estrogen. One might, therefore, think of the hormonal relationships 
which are disturbed in cases of irregular shedding of the endometrium as depicted 
in Fig. 12. 

Summary and. Conclusions 

1. Luteotrophin, administered in daily dosage of 500 units after the corpus 
luteum has been formed, will not prolong the menstrual cycle but will cause 
the corpus luteum regression to he retarded. 

2. It is postulated that some cases of menorrhagia, in which there is no 
local lesion in the uterus to explain the excessive bleeding, may be due to in- 
complete withdrawal of luteotrophin .stimulation prior to the onset of bleeding. 

3. Administration of estrogen just prior to and dui-ing the bleeding phase 
will decrease the diumtion of niensti’ual bleeding. 
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Also Brewer and Jones, and Holmstrom and McLennon have more recently reported on 
this group. This secretory type of menorrhagia has been divided into irregular ripening 
and irregular shedding. In the irregular ripening, parts of the endometrium do not develop 
into a full secretory endometrium while other areas do show a full secretory phase. In 
irregular shedding, the fully ripened endometrium does not come away from the uterus, 
the tortuous corkscrew glands being found after seven to ten days of continuous bleeding, 
whereas ordinarily all of the secretory glands have sloughed away by the third to fifth 
day of the normal cycle. 

The present tlieory of the hormone sequence in tlie menstrual cycle includes the 
following: 

The pituitary gland produces follicle-stimulating hormone which stimulates tlic grow- 
ing follicle to develop, and if the pituitaiy also produces a small amount of luteinizing 
hormone the follicle will secrete estradiol. The increasing estradiol depresses the pituitary 
from producing too much F.S.H. but further stimulates the production of increasing L.H 
The increasing L.H. produces ovulation and the formation of a corpus luteum, but the 
corpus luteum does not secrete progesterone until luteotrophin is secreted from the pitui- 
taiy gland, which continues for two weeks and ceases followed ly menstruation. 

Doctors Holmstrom and Jones have worked out a fascinating experiment by intro- 
ducing increased amounts of luteotrophin after a normal corpus luteum has been .formed 
to test a logical theorj’’ that tliis ma}' be a cause of menorrhagia. Apparentlj' an increased 
stimulation of that normal corpus luteum did occur with prolonged lutein effect, irregular 
shedding of the endometrium, and menorrhagia. It is interesting that the pregnancy hor- 
mone (chorionic gonadotropin) delays menstruation (ns one would expect for the benefit 
of pregnancy) and luteotrophin, the supposed true pituitary stimulator of function of the 
corpus luteum, does not delay menstruation. I wonder how the large amounts of chorionic 
gonadotropin (similar or identical to the luteinizing hormone, L.H.) produces pseudopreg' 
nancj', since that hormone supposedly does not cause the secretion of progesterone. 

Drs. Holmstrom and Jones are to be congratulated on their original cliniciil experi- 
ment. While very few cases are necessary to reach a valid conclusion if they arc care- 
fully studied, the acceptance of the production of experimental menorrhagia by luteo- 
trophin from the treatment of two patients for one cycle each needs contirmaiion. I am 
certain thej' will continue their studios and hope they will report further to this association 
next year. 

While we can tell a certain amount about the function of the corpus luteum from 
looking at the gland microscopicallj’, I doubt tliat one can say this gland tdiows more 
regression than another when the changes seem relatively slight as in these cases. 


DE. HOL]MSTKOM.(Clo.sing).— I would like to refer to Eig. 12. This is a diagram 
of what we think happens in the menstrual cycle. I do not know whether it is correct 
or not. Here are shown the events in the normal cycle beginning with withdrawal of 
luteotrophin, withdrawal of progesterone, and then menstruation. Coincidental with the 
withdrawal of progesterone there is production of follicle-stimulating hormone which 
stimulates the follicle to produce estrogen. This, in turn, acts on the endometrium and 
results in healing. In the case of irregular shedding there is incomplete withdrawal of 
the luteotrophin, incomjilete withdrawal of {irogcsterone, and irregular healing. The in- 
complete production of follicle-stimulating hormone results in an incomplete estrogen pro- 
duction and delayed healing of the endometrium. I think that this can be picked ni)art 
but it is something to think about. 

Wo are, of course, continuing the studies. As Dr. Gray pointed out, a few cases do 
not prove anvthing. It is difficult to get patients who are normal and in whom we can 
ultimatelv gel the corpora lutea for study. Fortunately we have acccs.« to patients who 
are sent 'to us for sterilization. We try to keep these around tin- ward for a few months 
while carrving on the studies. This it is not alway.« possible to do. 
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the factors which control it. The corpus luteiim is a unique endocrine gland. Its life S 2 )an 
is fixed at about two weeks, but, nevertheless, under the stimulus of pregnancy it survives 
in a functionally active state for variable periods of time depending on the species. This 
prolongation of activity during pregnancy is due to the specific effect of a gonadotrophic 
hormone elaborated bj' the placenta. The jiroducts of conception, in a sense, control their 
own destiny since the chorionic gonadotrophin stimulates the eorj)us luteum to produce 
progesterone and this in turn keeps the endometrium and myometrium in the proper state 
to pei'mit implantation and growth of the embryo. A more intriguing question iicrhaps 
pertains to the nonpregnant state. Why does the eoiq^us luteum regress after tu'elvo to 
fourteen days if it does not receive the signal that there is an embryo in the uterus? Dr. 
JTolmstrom’s studies do not answer this question but they do show that the behavior of the 
corpus luteum can be altered in the nonpi-egnant woman bj' gonadotroifiiins, and, further, 
thej' show that bleeding can occur when the corpus luteum appears to be continuing to 
produce progesterone. This stimulation of the corpus luteum a]) 2 ')areutly leads to partial 
breakdown of the endometrium and gives the clinical and pathological picture of irregular 
shedding. 

Breakdown and bleeding from the endometrium can be produced by two methods. 
The administration of estrogen followed by withdrawal of the hormone leads to bleeding, 
called estrogen-deprivation bleeding. Similarly, the administration of progesterone is fol- 
lowed by progesterone-withdrawal bleeding, provided the uterus is under tlie infiuence of 
estrogen. There is, however, another type of bleeding which can ])e induced. This bleed- 
ing occurs during treatment. For oxamjde, the continued administration of estrogen to a 
woman without functioning ovaries produces bleeding after a period of about six weeks. 
This "break-through'’ bleeding is associated with hyj)erplasia of the endometrium. The 
blooding which Dr. Holmstrom describes seems to be a ‘‘break-through” type of bleeding 
but it would seem to bo occurring in an endometrium showing the effects of prolonged 
stimulation bj' progesterone rather than estrogen. This can be called ‘‘progesterone break- 
through” bleeding. 

Some studies which Dr. W. H. hlaslcrs and I have been making in aged women tend 
to confirm this idea that bleeding can occur from a progestational endometrium without 
witlulrawal of progesterone. We have found that the uterus of postmenopausal woman 
can be completely rejuvenated by the mse of proper quantities of estrogen and progesterone, 
and regular cycles can bo induced. The important point is this, the administration of 10 
mg. of progesterone daily for ten days produces, in a uterus which has been conditioned 
M'ith estrogen, a fully developed progestational endometrium. Bleeding and shedding of 
the endometrium occur normally after discontinuing the progesterone. However, if the 
progesterone is continued at this .same level of dosage for another ten day.s, i.e., twenty 
days in all, bleeding has begun in some of the cases before the progesterone has been dis- 
continued. This progesterone break-through bleeding occurs in the presence of a i)roge.sta- 
tioual endometrium. With smaller doses of progesterone break-through bleeding begins 
oven earlier. The findings arc in agreement with those reported by Dr. Holmstrom. Both 
.studies suggest that abnormal involution of the corpus luteum can bo e.vpectod to produce 
abnormal uterine bleeding. 


DR. LAltrAN A. GRAY, Louisville, Ivy.— Of cases of functional uterine bleeding sup- 
ftosedly caused by hormone dyscrasia.s, approximately SO per cent arc associated with non- 
.secretory endometrium, with presumed absent ovulation and corpus luteum formation. 
Approximately 20 per cent of cases show a secretory endometrium, and must indiciite the 
presence of a corpus luteum. Jifost cases of functional bleeding associated with secretory 
endometrium occur clinically as monorrhagia, or prolonged, often profuse, but relatively 
regular, menstrual flow. Thi.s is in contradi.stinction to the .anovulatory tyjnq most often 
associated with irregular bleeding or metrorrhagia. 

'I’hc 20 j'cr cent with secretory endometrium have been divided and chi'^sified jji !his 
country ]>arlieularly by two sets of investigator.-;, Tr;iut and his eo-workers. and MeKt'hay. 



SAPHENOUS PHLEBECTOMY FOR VARICOSE VEINS 
DURING PREGNANCY- 

Fkank W. Peyton, M.D., and Frederick A. Loop, M.D., F.A.C.S., 

IjAEAVETTE, Ind. 

(Fro7n the Departments of Surgery and Obstetrics and Gynecology, St. Elimheth Hospital) 

T he purpose of this paper is to discuss the current status of radical care of 
varicose veins in pregnancy and to present a study of twentj’' eases in Avliicli 
saplienous phlehectomy was done during tlie course of pregnancy. 

In 1579, Ambrose Pare^ Avrote that it is best not to meddle ivith i-aricose 
veins during pregnancy. Current textbooks adhere to conservatism or deprecate 
ligation, _ but offer no I'^alid reason for this contention. MePheeters- states that 
simple ligation of A'^arices during pregnancy has been a 100 per cent failure and 
is^ not recommended. Allen^ and Wriglif* in tlieir recent Amlumes on A'ascular 
diseases practically fail to consider the pregnant AA^oman, and neither offers 
specific adAuce. LintoiP AAU'ites that he AA'ould rather defer radical venous surgery 
until after the pregnanc.y. 

The authors had been dissatisfied AAdth tlie results AAdiich they frequently 
observed from such methods as bandaging and expectant rest. Simple ligation 
and/or injection per se haA^c not proved to be definitii'e therapy. Rceogniaing 
the recent advances AAdiieh liaA^e been made in Auscular surgery, and belicA'ing 
that complete eradication of the incompetent saphenous .system, or the incom- 
petent portions of it, AA^ould be a desirable goal, we began Iavo years ago to treat 
patients by segmental saphenous phlehectomy during pregnancy for the more 
severe cases of pre-existing varicosities. 

Since beginning tliis iiaper the authors have found that others are nsiiig a 
similar procedure. Shank,® dui'ing the past .six months, reports a series of pa- 
tients treated in the authors’ fasliion and he" is enthusiastically continuiiig to 
favor the method. He has obtained uniformly good results from radical 0 ])era- 
lion folloAA'cd liy injection of the residual A-arices. Ochsner personally communi- 
cated AA'itli Shank and stated that this is the ti'ealment carried out in his clinic. 
Mullane* has recently begun some ligating of the .saphenous A^ein and stripping 
it to the ankle. De Takafs® states that his fanner recommendation in Curtis’ 
A Textbook of Gynccoloqij hold.s, and uoav’® e\-cn stripping of the A^eiTis is done 
up to the .scA'enth month of pregnancy. 


Rationale 

The recognition and treatment of dilated, prominent, or varico.se veins 
necessitates a good undciAstanding of the factors affecting venous pre.s.sure. It 
is not necessary at this time to revicAv the entire subject of A-enous circulation 
and abnormalities of it, but merely to emphasize the mcchanisni of venon.s 
stasis in the loAver extremity plus the effect of pregnancy. 

M’re.sonto(l at the- Sl.xtoonth Annual M-ettnp of tly; Cc-ntml As.-^oclatlon of Obfflotrldnns 
and Oynecoiogiists, Denver, Colorado, Svnl. 23 to 2;>, 1.. U. 
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Postscript 

Adniinistratiou of Luteotrophin to subsequent patients has failed to result in clinical 
menorrhagia or in the endometrial changes characteristic of irregular shedding of the 
endometrium. The effect on the corpus luteum rvas again noted as described above. This 
will be further discussed in a later paper. 
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of a certain amount of confirsion with regard to tiie details, is generally acce])ted 
as the best form of therapy today. Thus, the pregnant woman with pre-existing- 
varicose A’-eins is entitled to phlebeetomy at the highest level and any lower levels 
at Avhich backfloAV filling from, the deep system may be demonstrable. ^ 


Evaluation of Venous Stasis 


Venous stasis evaluation^ consists of the pi-oper interpretation of its mani- 
festations. Of these, the lirineipal subjeetiA^e manifestations are ])ain, swell- 
ing, a sense of fullness or heaviness, and last but not least, fatigability. The 
objectiA’-e findings are Ausible or palpable, dilated, superficial A^eins, usually 
tortrious, throughout the distribution of the saphenous system. The proximal 
portion of the saphenous trunk maj'- or ma}’- not be A'isible or i)al])able, con- 
tingent upon the degree and duration of the ineompeteney. Localized bulging 
in the Avail of the saphenous or its tributaries usually represents bloAvout for- 
mation at the IcAml of an ineompeteJit, peiTorating tributary. 

Examination of these patients should include one or more of the accepted 
tests for in competency, such as the Trendelenburg, multiple tourniquets, 
double ace bandage, and Perthe’s test. 

Patency of the deep sj’-stem is determined by the time-honored method of 
semi-elastic bandage compression of the extremity and the patient Avalking 
vigorously for a specific period of time. Tf tb.e symijtoms are relieved, a good 
result may be anticipated from phlebeetom}^ but aggravation of the .symptoms 
Avarrants reconsideration. 


A reliable procedure, and one most commonly employed by the authors, 
is Homans’^’ modification of the Sclwartz tc.st, i.e., if the valves of the inter- 
nal saphenous A’ein are incompetent, fingers ])laced over the pi-oximal portion 
of it feel the impulse Avhen the saphenous trunk or varicosities beloAV arc 
snapped Avith a finger of the other hand. 


Adams^f describes a test as folloAvs: “If the finger of the palpating hand 
of the examiner be placed over the saphenous opening of the patient in the 
standing position, back floAc in the incompetent eases is readily detected as a 
palpable A'enous thrill Avhen the patient coughs or .strains.” lie belicA'es that 
saphenous interruption is indicated in all cases Avhere his test is po.sitive. 

It must be remembered that during pregnancy all sub.ieelive and ob.iee- 
tiA'e manifestations are accentuated and should be CAmluated accoi’dingly. No 
tAvo cases are alike and each must be indiA'idualized. High phlebeetomy may 
be done Avith assurance of improvement in all cases, but it is better to defer 
interruption at loAver leA'cls if their competency is in doubt. 

It is assumed that other peripheral vascular diseases have been differen- 
tiated, .such as dilatation of the A-eins due to a proximal arteriovenous fi.stula, 
deep venous insufficiency, and reflux through the hyjjogastrie tributaries, d'lie 
})attern of the latter is di.stinctive in the gluteal and vulvar ai-eas and not 
readily confused v/ith the saphenous di.st ribution ; lunvevei-, dilatation of 
superficial obturator tributaries may be mistaken for those f)! the sai)henous 
high in the thigh. 

The authors submit the folloAving criteria for .saiihenmis .segmental idile- 
bectomy in pregnancy: 


]. Pi-e-existing varicose veins. ... 

2. Pre.sence of one oi- more subjective mnnitestations. 

3! Demonstration of incompetence of the saidienous system by one or 
more of the accepted tests. ^ 

4 The advent of superhcml thromboidilebitis. 

5 Pequest bv the i)atient foi- riddance and i-cliet. 
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The pathogenesis of vai'ieose veins involves consideration of ii.ydrostatic 
pressure. We are concerned with both the femoral or deep, and the saphenous 
or superficial systems. The latter is of primar 3 ' interest in the subject at hand 
but the femoral system is intimately involved through the well-known connec- 
tions at various^ levels. Thus, Pascal’s Law applies, that pressure exerted upon 
an enclosed fluid is transmitted undiminished in all directions and acts with 
equal^intensity on all surfaces. Delbet^^ in 1902, and later Murphy and ]\Ien- 
gert,^2 demonstrated the effect of increased intra-abdominal tension witii pro- 
portionate increases in venous pressure in the log. MePheeters^^ sliowed that 
pressure increases toward the ankle because of gravitj^ 

Adams^^ in 1939 made an important contribution to the complete under- 
standing of the cause and surgical treatment of varicose veins by differentiat- 
ing between pure g-ravity effect and that of voluntai\y muscular effort, such 
as coughing or straining. He found, as others did, that standing pressures in 
the saphenous system before and after high interruption were identical; how- 
ever, after interruption, the significant alteration is a decrease in straining 
pressure. It is to be remembered that hydrostatic pressure is transmitted 
through the communicating veins between the superficial and dee]) systems, 
unless the two sjmtems are disconnected bj’- interruption at tlie affected levels. 

Both BurwelP®^ and VeaP° reported comparative studies of the venous 
pressure in the upper and lower limbs as it changes during the course of preg- 
nancy, and recognized another effect on bjulrostatic pressure, this being the 
enlarging uterus and the resistance it offers to venous return. Occlusion of 
the large abdominal and pehde veins by actual compression and increased 
intra-abdominal tension in pregnanej’- increases venous pressure in the lower 
limb. The effect of the placenta is that of a modified arteriovenous fistula and 
is an additional factor. 

A competent and strong saphenous system may become relatively inconi- 
petent and dilated during pregnane.y because of its normal elasticity, but 
obviouslj’- it recovers completely in most Avomen. Failure to recover resiilts 
in permanent varicosities and concomitant venous stasis of some degree. _ In- 
herent connective tissue deficiency, hormonal changes, anatomical variations, 
defective valves, and occupation are some of the factors interfering with 
recoA'ery. 

To'sinnmarize the status of the venous circulation of the Imver extremity 
with varicose veins during pregnancy Ave quote from Adams”’ hjqAothesis: 
“With a patient standing so that the saphenous system is distended Avith 
blood, an increase in pressure exerted on nny portion of this .system is trans- 
mitted equally throughout the .system. This is modified by the presence of an 
overftoAA' sump AA'hich is the right side of the heart, and so the standing pres- 
sure is the gravity' effect of the column of blood above it. This head of blood, 
peculiar to man, because of his erect posture, is the most important, factoi- in 
the causation of varicose A'eins. . . . Increased intra-abdominal pressure inter- 
rupts by compression the column of blood in its intra-abdominal course and 
our sump is disconnected. We are then dealing Avith a closed system Avhich 
obej^s Pascal’s LaAv. Pressure and not reversal of flcnv is the dilating factor. 
Pevcrsal of floA\', hoAA'ever, does peianit constant filling of an elastic system 
so that the full effects of intra-abdominal increases in pressure may be trans- 
mitted according to Pascal’s LaAv. iMan, again because of coordinated niuseu- 
lar acts peculiar to him because of his ei'cet ])o.sture, is subject to unusual 
increases in intra-abdominal pressiu'es.” 

CertainlA' pregnanc.v and the process of parturition contrilnitc to the causa- 
tion and aggraA’ation of A’arieose A'eins in the vulnerable indiA'idual. Thereiore. 
surgical measures directed toAvard the reduction of straining pressure in the 
saphenous system are indicated. Sni’gical management of A'arieosc veins, in 
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and -vailvar varicosities are considered proJolems in pregnancy, and might be ex- 
pected to exist with varicosities of the extremities, their eoex'istence in tlie series 
was but 20 per cent. 

Only the legs were involved in four patients, whereas tlie thigh alone was 
aftected in one. Fifty per cent were bilateral. Of the unilateral, five were left 
and four were right. Two were exliihiting evidence of thrombophlebitis and this 
tuiding prompted early surgical intervention. 



Fig. 1. — Twonty-four-yenr-okl gravida iii 'with v.iricosltic.s of four years’ duration. Just prior 

to plilebcctoiny at thlrlietli week. 


The o])erativc proecdiii’e as de.scribcd was done on patients varying fi-oni the 
tcntli week to the thirtieth week of pregnancy, the average being twenty-two 
weeks. Request bv the ])atient for riddance and relief rather tlian proposal of 
the authors instigked phlebectomy except in tlic two complicated eases, where 
it was recommended. 

All of the eases had high iihlobeelomy and one-half were bilateral. Ijowcr 
levef phlebectomv also was done in all but three eases. It is intcre.sting that only 
one-half the .scries required more than one stage to complete the .surgery. 

Tran.sient false labor ensued in two patients neai’csl term, .sub.siding under 
sedation and re.st. The iiverago .stay in the hospital for each stage was nineteen 
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111 view of the known potential liazai’cls in connection with any treatment 
of varicosities, the authors emphasize the utmost care in the selection of ])a- 
tients to be treated by this approach until sufficient evidence is accumulated 
further to .iustifj'^ its use. 

Operative Procedure 

Ligation, phlebectomy, and interruption are terms used rather loosely in 
current literature. In this studj’-, segmental phlebectomy was done and con- 
sists of the removal of a segment of the vein, both at the saphenofemoral junc- 
tion and lower levels in the suiierlicial sj^stem. 

The patient is hospitalized, preferably on the day prior to surgery. The 
office is no place to do this work. Simple ligation is deprecated. The various 
tests .are repeated and the saphenous trunk or blow-outs in it are marked with 
15 per cent silver nitrate or a reliable dye. Preoperative sedation is given in 
the form of moi'iihine sulfate, Vi gi’ain and scopolamine, gi’ain. The 
opei-ative area is prepared and draped and local anesthesia is used throughout. 

The incision should be about 2 inches long and placed just medial to the lino 
of the femoral artery which is identified by palpation. A nearly vertical in- 
cision, beginning at the inguinal fold, is preferable to one parallel with it, for 
it allows better exposure and anticipates any difficulty arising from an unusually 
low position of the fossa ovalis and the common tributaries. The saphenous vein 
is identified and divided between clamps at the lower angle of the wound. The 
proximal portion is cleared by blunt dissection and individual ligation of each 
tributary as encountered until the saphenofemoral junction is demonstrated. 
The trunk is ligated with chromic 0 catgut flush witli the femoral vein and a 
pture placed just distal to the initial ligature. The isolated segment of the vein 
is then removed. Tlie superficial fascia is approximated with continuous chromic* 
00 catgut and the skin with dermal mattress sutures. 

The previously marked lower portions or blowouts of the saphenous vein oi* 
its tributaries are* demomstrated through longitudinal incisions. Trilmtaries of 
the .segment to be resected, c.S])oeially those of the perforating type, ai’c divided 
ami ligated. The proximal and distal ends of the saphenous or its major tribu- 
taries are also ligated. Segments are commonly removed by avulsion when it 
is feasible because of the proximity of lower level ap])roaches. Sterile dressings 
are applied. Ace bandage compi'e.s.sion is used if lower level segments have 
been resected and. is optional diu-ing the subseejuent weeks. Activity is en- 
couraged while in the ho.spital and following dismi.ssal, which is usually on the 
day of operation. The patient is seen and sutures removed within one week. 
Persistent residual varices are injected in the office. The patients are followed 
lor one year and through any future pregnancy. 


Analysis of Cases 

From 700 pregnancies, 20 patients were selected in accordance with the fore- 
going criteria ancl wei'c treated by jjhlcbcetomy. The average age for the .series 
was 80 ycai-s, the youngest being 19 and the oldest 37. Tiirec were pregnant 
for the first, time, 3* the .second, 9 the third, and 5 had had more than three preg- 
nancies. Among the 17 multiparos, the finst pregnancy oecuri-ed from 2 to 20 
years prior to treatment. Seven years was the average age of the oldest child. 

The symptoms were as follow.s: fifteen, or 7.5 per cent, complained of })ain, 
fourteen of .swelling, twelve of aching, ten of fatigue, and four of a sense of 
fullness. Only one had all the above symptoms, while one had none of them, hut 
the latter complained of large veins. Inadofjuate obliterative treatment jnjor to 
pregnancy had been done elsewhere in four patients. Although hcniorrlKfid.s 
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Dunng tins same period the authors encountered aii instance of postpartum 
superficial thromboplilebitis in pre-existing varicosities, and one of first-trimester 
iliofemoral phlebothronibosis,^® both of which had successful surgical interven- 
tion. These eases, thougli relevant, are not included in this studyr 

Conclusions 

Individualized radical surgical measures for iire-existing varicose veins 
offer an opportunity for therapy in the pregnant woman at the time when it is 
needed most. It can be accomplished ivithout any greater hazard tlian in the 
nonpregnant. In the opinion of the authors, the results obtained, the satis- 
faction of the patient, and the absence of thromboembolic disease justify con- 
tinued consideration of saphenous pMebectom}^ during pregnancy. By closer 
collaboration with surgeons trained in the treatment of vascular disorders, ob- 
stetricians can improve the care of their patients with varicosities. 

Ack?iOAv]eclgment is made to Drs. Ira Cole, H. E. Kiepinger, and Catherine Balkema 
for their permission to use cases in this stud 3 '. 
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Discussion 

DE. CONEAD G. COLLINS, Nerv Orleans, La. — 'flic marked lowering of maternal 
mortalit.v caused In' sepsis, to.xcinia, and, to some extent, hemorrhage, evident in the past 
fifteen years lias brought to light other conditions which are just ns lethal, though not ns 
frequent. These latter factors were so completely overshadowed b^' the major triad, .sepsis, 
toxemia, and hemorrhage that they received little or no attention. A review of any recent 
large series of cases, either g\'nocologic or obstetric, shows that any'where from 10 jier cent 
to 20 per cent of the deaths are due to pulmomirv einbolisni. If is well eslaldished that 
varicosities arc one of the more important etiological factors in the production of intra- 
vascular clotting. The ideas propounded and the results e.xpressed in the paper by Drs. 
Peyton and Loop that we htivc just heard, arc so basically sounti that we should completely 
revise our concepts ns to the management of varico.se veins in the pregnant woman. An 
active .surgic;il attack on this pathological process will mean not only a more comfortable 
patient, physically and mentally, but also a propliylaetic. measure against phlebothrornbosis, 
thrombophlebitis, and pulmoiiarj' cmboli.sm. 



Volume 58 
Number 2 


SAPHEKOUS PHLEBECTOMY 


hours There was immediate relief from pain and achmg in all cases. A giate- 
fTahsence of Some was noticed within a few days by those so afflicted. Ex- 
^out fofone Lse of persistent anlde edema, which continued until de iveij;, the 
swelliim and sense of fullness disappeared within two weeks ni all patients 
Mud n- a experienced a femporaiy increase -n jng- A 

I otlversoSre vulvar edema of two weeks’ duration appeared m one pal.enl. 



Each patient went to full term -'d -- d" J “^i^I.i'viX'had a 
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SWEAT GLAND TUMOES OF THE VULVA- 

W. C. Danforth, B.S., M.D., P.A.C.^S., Evanston, III. 

(From ihe Department of Ohstctrics and Gynecology of the Medical School of Nortlmcstcrn 

University and of the Evanston Hospital) 

M any kinds of new growths may be found on the vulva. The variety of 
tissues found in its structure provides the possibility of a number of 
types of neoplastic activity. Displaced mammary tissue in the vulva, as 
observed by MengerP^ and by Purvess and Hadle.y,® adds to these possibilities. 
The tumoi' whicb is of greatest clinical interest is carcinoma of the vulva 
Avhich is almost invariably eindermoid in character. Adenocarcinoma, apart 
from tumors originating in Bartholin’s gland, is occasionally, altliough very 
infrequently seen. If carcinoma of the vulva is tlie most spectacular of the 
neoplasms which occur in this area, the lesion whieli I am about to discuss 
may be placed among those which are clinically the least colorful of all. 
However, from the pathological point of view, they are most interesting and 
are deserving of greater consideration than tlicy have received. 


Hidradenoma is a tumoi’ which arises from the sweat glands. Sweat 
glands, as glands in general, are divided by Maximoff’'^ into three groups. 
The meroerine gland forms its secretion without damage to the cells of the 
gland, the secretion being extruded through duet.s, leavijjg the cells of the 
gland intact. Holocrine glands forni their secretion by the exti-usion of the 
entire cytoidasm of the glandular cell, new cells being formed in order that 
the gland may continue to function. The apocrine gland occupies a position 
midwaj^ between these two. In the apocrine gland a portion of the cyiopiasni 
bulges up over the level of the interior of the gland. Tlie protruding j)ortion 
is pinched otf and becomes a part of the secretion of the gland. Bomma'' 
suggests a more simple classification of these glands, dividing them into two 
groups, the exocrine and the a])oci-ine glands. Various ob.scrvcrs wlio have 
studied these glands believe that there are .gi'adations betweeJi the diflVi-ent 
groups and that all of them do not belong with entire definiteness to one or 
another group. 

AYhile these tumors may ari.se from .sweat glands of any type, it is from 
those of the apocrine variety that they most tmjuenfly originate. ^\i)ocrjne 
glands are found widely in nature. In the lower aniinals they ai-e plentifully 
})rc.sent and are said bv some authors to ])Iay a part in sex niti'aetion. J hey 
are less frenucntlv found in apes than in many animals of the frankly four- 
footed ‘groups. Such glands have been identified m the shin at the larger 
apes, cspcciallv in the gorilla. They are, aceordi.ig to 1 omma,' three tunes 
as plentiful in the Negro as in the white man. In nian tln^- are loumi espe- 
cially in the axilla, in the ])erianal region, in the groins and about the nijiplc 
and on the vulva. They do not develop until puberty. 
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The authors have rightly emphasized that before surgical therapy is applied two 
criteria should be met: First, it should be definitely established that the veins are varicose 
in type and not simply prominent normalty functioning venous channels. Second, that 
should true varicosities exist, the competency of the deep venous system should be firmly 
established. 

IJp until the past year, upon the advice of the surgical division at Tulane, we man- 
aged cases of varicose veins complicating pregnancy by means of compression bandages 
applied antepartal, intrapartal, and postpartal, abetted by early ambulation. Despite these 
measures a fair percentage of patients developed intravascular clotting in the varices, 
some antepartal and some postpartal. In addition they all have the complaints enumerated. 
During the past year, all patients with varicosities complicating pregnancy hare been 
treated by antepartal active surgical therapy and the results parallel these described. The 
poor results reported in previous years in this condition were undoubtedly due to tlie lack 
of a full appreciation of the part played by the communicating veins in the re-establish- 
ment of varicosities. High-low ligation of, and stripping of, the long saphenous vein, or 
high-low ligation of the long saphenous with segmental phlebectomy seems to be the 
rational method of approach in the management of varicose veins comjdicating pregnancy. 

DE. HAMILTON, Kansas City, Kan. — We have interested ourselves in this topic with 
the active cooperation of an excellent vascular surgeon, having followed this type of case 
since 1938 and accumulated 591 cases in .so doing. During this time, our multigravidas 
ha%-e outnumbered our primigravidas three to one. Our age limits have been a bit wider 
than have been mentioned before. The treatment has been of two types, being either 
ligation with injection or injection alone. We have actively treated not only the vari- 
cosities of the extremities but also those of the labia. It is interesting to note that none 
of the primigravidas showed any labial varicosities of great enough significance to cause 
ns to institute therapy. 

In our type of therapy, ligations in the labial varicosities have not run as high as 
they have run in our extremity therapy. In the ligation, we ligated and then did retro- 
grade injection. We had unsatisfactory results in 4 per cent. On this 4 per cent I tliink 
We would have an improvement now because we are more free with our ligation than we 
Wore before, and most of our unsatisfactory results were a result of poor choice of tech- 
niques, rather than fault of method. As far as the recurrence figures are concerned, I 
regard them as being completely unreliable because I am quite certain that it would have 
been worse than appears, if wo had been able to follow them up as far as we would like 
to. The significant and important thing is that not one jiatient aborted from therapy, 
and there was no embolism following therapy. 

We were not as much interested in treating symptoms in the patient ns wo wore in 
treating a disease entity. Our feeling was that one of the commonc.st causes of postpartum 
phlebothrombosis and thrombophlebitis is incompetent venous circulation in the lower 
extremity. ,So, we were interested, therefore, in treating any patient who show.s an in- 
competent circulation. 

In the course of this series, not one of these 591 cases, and I might add there were 
■150 or 500 others that are not included bcc.ausc the data on them was not suificient for 
analysis, not one of these women experienced postpartum phlebothrombosis or thrombo- 
phlebitis. 

DE. PEYTON (Closing).— We went very slowly in this study. We could have had 
prob.ablj' three times as many cases, but we held the number down to rigid indications 
until wo could get more evidence of the ]>rocedure’s value. I hope that this report will 
provoke some publications becanso 1 found little or nothing on the subject. Another point 
is the u.Kc of the term ligation. As I said, when one says ligation, he means lying off the 
vein rather than doing a plilcbcctorny and getting t ributarie.--- as Dr. Collins emphasized. 
Phlebectomy is the only thing to do. Dr. Collins just .«ai<I it .should be (‘infihasized tlial 
the surgeon who is to do tl)i.« work .should be trained in vascular di.sease.s and disorders, 
in order to got the results that the patient should hrtve. 
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_ Sweat gland tumors of the vulva were first accurately described in 1004 
by Field who recognized the fact that they usually arise from the apocrine 
glands of the vulva. He believed that they arose from rudimentary glands, 
rather than from tho.se which are fully developed. It is impossible to estimate 
their frequency since because of their small size and the fact that many 
of them produce no .symptoms they are frequent)}' overlooked. La])hardt' 
states that up to 1916 onl}’- eight ca.ses had been reported and Cunningham 
and Hai’dy^® state that up to 1947, 80 eases had appeared in print. Grossly, 
they are small, from 1 to 2 cm. in diamcler and may be raised .slightly above 
the .surrounding .surface of the skin. They cause ]io pain nor indeed any dis- 
comfort iinle.ss traumatized or unle.ss infeetioji occurs. In the latter ease 
ulceration' of the surface may take place and a discharge may be seen of a 
brown pulpy material. Many of those which have been reported have been 
excised incidentally at the time some form of vaginal operation was being 
done. In most instances the tumor ma}'- cause so little disturbance that the 
patient may carry it indefinitely. Most of them occur in the fifth decade. 
They are most often found on the labium ma jus but two cases appear in the 
literature in which the tumor was located u])on the labium minus, that of 
Sehickele,^° and one of the eases of Novak. One of the tumors here re- 
ported was found on the labium minus. In this case adenocarcinoma de- 
veloped. Sebaceous glands, which are quite closely related to a])ocrine glambs, 
are present on the labium minus. A somewhat similar .sweat gland tumor, 
known as a spiradenoma, has been described as occurring on the scalp. It 
is interesting, in view of the much greatci* frequeiicy with which these glands 
are found in Negroes, that none of the reported cases of hidi'adenoma was 
found in a. Negro. All of the tumoi-s here reporled Avere found in while 
patients. 

Microscopically apocrine glands are small acinar .structures which are 
lined by a characteristic type of epithelium Avhich is also tyj)ieal of Ihc tumors 
which arise from them. The cells of the e])ithcrnnn is in many place.s stralified. 
Two or more layers may be found. This multiple-layered epithelium was 
described b}-- PiclF and the fact that it is a characteristic of the gland from 
Avhich these tumors arise must be borne in mind when forming an opinion as 
to the malignancy or the benignity of the tumor. The morjdiologieal charac- 
teristics of many of the tumors agree so strikingly with those of the apocrine 
type of sweat gland that Pick^ rejected the idea, advanced by 85ehickeie,'^' 
that they arise from remnants of the me.sonephric duct, l^ick deseribe.s a 
thin layer of myoepithelial cells Avhich may be found between the epithelium 
and the memhi-iwn projjria. These cells are found in a number of the tumors 
in this series. This myoci)ithclial layer, which is not everywhere ])resent, 
may be found about the gland and its ductules. In some places, when the 
myoepithelial layer is present in a tumor, the ejnthelial cells may be jdaced 
directly upon the myoepithelial cells so that the multiplication of layei-s in 
such an area may be rather a pseudo-stratification than a real one. 3Iyo- 
rpitholial cells are also found in the alveoli and particularly in Il)e .secrelory 
ducts of the mammary gland. As the sweat glands and Ihc mawmnvy gland 
are associated morphogenelically this is not siu-i)rising. It is piubable that 
the cells are contractile and that they aid in em])tying the gland of its secre- 
tion. ilyoepithclial cells are also found in the cxeroloi'y dnet oi the lacrima! 
gland. 

It was .suggested by Pick that these tumors might be divided iiUo two 
group.s, the hidradenoma tnbulai’e, AA'hich is supposed to develop from a fully 
doA'elo})ed nland. and the adenoma hidradenoidcs tubnlare, wliich devolops froni 
a rudinienlary gland. It is probable that both groups arc developed from rudi- 
tnentavy gland.s"^ and the term hidradenoma seems a sufficient <lesl;zu:iihm tor 
all tninons of this group. 
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I have b,een_ fortunate in being able to obtain slides of six of these tumors, 
inree occurred in our own hospital, one was obtained through tlie courtesv of 
Dr. Augusta Webster of the Passavant Hospital, one from Dr W L lila-- 
Aamara of the Veterans’ Administration Hospital at Hines, Illinois, and ail 
other througli the courtesy of Dr. H. C. Taylor, Jr. of Columbia University, 
ilie ages of four of these patients ranged from 42 to 73 years. Tlie ages of the 
other two could not be ascertained. 


The tumor consists of a knot of irregularly grouped gland ducts. In some 
growths papillary projections are seen extending into the gland spaces. 
While all of these tumors do not spring from glands of the apocrine type, the 
multiple-layered epithelium characteristic of this variety of gland is found in 
many of them. ^ In those tumors in which papillary extensions into gland spaces 
are found, as in two of the ea.ses in this group, the epithelium covering flic 
extension may be in more than one layer. The upper layer may be of columnar 
cells of moderate height while the lower la.yer is made up of cells of cuboidal 
shape. In some glandular spaces a number of layers may be seen. Toward the 
ends of some of the gland spaces thei’e may appear to be a solid mass of cells 
but this is often the result of the plane in which the section is cut. The base- 
ment membrane is everywhere intact and in the papillary projections, as in the 
other parts of the tumor, the staining reaction and the cellular morphology 
of malignancy are absent. In some of these tumors cystic dilatation of a part 
of the glandular spaces may be seen. Pick refers to Iheni as tubulocystic ade- 
nomas. 


In the paper of McDonald, Lovelady, and Waugh, ’■* the tumor was de- 
scribed as malignant. The opinion as to its malignancy was based upon the fact 
that a multilayered epithelium was found and that papillary projections arc 
frequently seen. Pick, in his paiier in 1904, stated that the tumor resembled 
histologically an adenoma malignum but that a consideration of the double- 
layered epithelium of the gland from which it is derived, and which is repro- 
duced in the tumor, should do away with any fear of its malignancy. In the 
paper referred to above the malignancy was described as of low grade and it 
was stated that no metastases were seen. No recurrences wei’e noted and simiilc 
excision Avas the recommended treatment. Our experience causes us rather to 
agree Avith Asehheim,^' Pick,^ NoA’ak,^- and AA'ith Gates, Warren, and Wai'A’i’ 
that the tumor is essentially benign. The latter group of authors state, “We 
are in doubt as to the propriety of considering any of these tumors of jhc ajun 
crine glands as carcinoma in aucav of their apparently iuA'ariable benignity. 
Gates. Warren, and War\'i .say that carcinoma of the sAA’cal glands has born 
described on a basis of anaplasia and histologic iiiA-asiA’ene.ss but that metastasis 
is excejitional. It Avould be unfortunate if the impre.s.sion should become Avidc 
spread that these tumors are malignant. This Avould cause at least some of 
the patients avIio have them to be subjected to needle.ssly radical surgery. 

Adenocarcinoma, apart from tumors originating in Bartholin's gland, is 
ccca.sionally, although infrciiuently, .seen. In one of the ca.se.s in Ihi.s groiij) 
such a tumor aa-us pre.scnt. This patient entered the hosjiital four times from 
1938 to 1941. When tir.st seen the tumor Avas a small node on the labium 
niinus It recurred after removal and extended slowly, finally involving the 
neighboring area widely. Clinically this Avas definitely cancer although of a 
sloAvlv growing tvjie. Metastasis Avas not clinically demonsf rahle. 
occurred in a ilonie for old people no autopsy could be oblamed. 


it did. In Novak’s series arc pre.scnted 
although not certain sweat gland ongm. 
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Kichenberg.- in 1934, repnried a case 
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sllpTcailv moderately invasive but mitotic figures were mtrequent. \\ liiie 
cannot lie asserted positively that it arose from a sAveal gland it is probable ll 
: tV are urc.senled tAvo cases ot adenocarcinoma ol po.ssii 
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Fig. 7. 
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Discussion 

DR. JOHN HUFPADyST, CHcago, HI. — ^Dr. Danfortli has given us a lucid and com- 
prehensive discussion of an unusual clinical and pathological entity. The genesis and histo- 
logic structure of sweat gland tumors of the vulva place them among the most interesting 
neoplasms encountered in gynecologic pathology. Histologically, these tumors are usually 
described as arising from the apocrine glands. As Dr. Danfortli has said, morpliologically 
sweat glands are of three types: the merocrine glands in wliich the epithelial cells remain 
intact during the secretory process; the apocrine glands in which portions of the cell cyto- 
plasm are extruded with the secretion; and holocrine glands in which degenerated cells of 
the epithelium lining the glands make up much of the secretion. tVhile this classification, 
suggested by Maximotf, is a practical one, Novak and Stevenson have pointed out that there 
are all sorts of histological and functional gi-adations between the three tjpes of sweat glands. 
These gradations must, undoubtedly, make it difficult at times to decide definitely that a ]iar- 
ticular tumor has arisen from an apocrine rather than a merocrine vulvar gland. Both typc.s 
of glands are present in the vulvar slcin. The histologic similarity between the vulvar tumors 
and intraductal papillomas of the breast, a holocrine gland, is so close that Cunningham 
and Hardy have stated that they' are indistinguishable from one another. Since, therefore, 
some uncertainty will probably- exist as to the origin of specific tumors it is gratifying that 
Dr. Danfortli has used the inclusive term "sweat gland tumors of the vulva" for the title 
of his paper. It is one with which no one will disagree. The term hidradenoma, originally 
used by’ Pick to designate one of several varieties of sweat gland tumors, has become an 
accepted term in gy-necologic pathology. It is not, however, one that u’ill cling to the student, 
mind and is not photographically descriptive. This would seem a timely place not only fo 
applaud Dr. Danfortli ’s use of a proper anatomical term but to plead for the more wide.sprcad 
application of an easily understood definitive nomenclature in gynecologic pathology. 

After reading Dr. Danfortli ’s paper and reviewing some of the pertinent references to 
which ho has drawn attention, it seems evident that we must be cautious in accepting the 
diagnosis of an adenocarcinoma of the vulva of sweat gland origin from the general pa- 
thologists. It would appear that most of these neoplasms are benign but a microscopist un- 
acquainted with their bizarre architectural pattern m.ay easily and understandably discover 
in them things which are, to him, stigmas of cancer. As Dr. Danfortli has pointed out, .such 
an unfortunate error would subject some patients to unnecessary radical surgery. 
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of carcinoma ai'ising from a liidraclenoina. The ]) 0 .s.sil)ili 1 y of cancer mnsl l)c 
adinilted but the great majority of these tumors are benign. 3’he location on 
the laljium minus would not completely exclude the jiossibility of sweat gland 
tinnor. The close relationship of apocrine and sebaceous glands and the jjresenee 
of sebaceous glands on the minor lip would sugge.st at least tlie possibility of 
such a location. In one of our cases a portion, at least, of a sebaceous gland is 
included in the area occupied by a hidradenoma. The case of Sehickele^ one of 
Novak’s cases, and one of ours present such a location. The immediate develop- 
ment of adenocarcinoma, without intervention of a hidradenoma, as Novak has 
suggested, is at least theoretically possible. It is quite possible that, this 
look place in our Ca.se 6. 

33101 these tumors may be found in areas other than those named as their 
most frequent locations is evidenced by a specimen recently obtained thinugh 
the courte.sy of Dr. John McCarter, Assistant Pi-ofessor of Ihilhology at North- 
western University and Director of the Abbott Memorial Laboi-atorics of the 
Evanston Hos])ital. 33n's was found at auto])sy on the shoulder of a male in- 
dividual. The microsco]nc ]n'elure is quite typical of hidradenoma. 

Conclusions 

1. Hidradenoma is infrequently found in the operating room and labora- 
tory, It is jirobably far more jireyalent than clinical and pathological cx- 
]ierience would indicate. 

2. The great majority of the.se growths arc benign. 

3. Simple excision is quite .sufficient for most of them. The exce])tional 
tumor which is, or which becomes, malignant will need more radical attention. 

4. The multiple layers of the epithelium of the tumor, which arc typical 
of the gland from which it springs, should not be assumed to be evidence 
of malignancy. 

a. Six eases arc i-cportcd. Attention is called to the characteri.stic double- 
layered epithelial lining of the gland from which the tumor arises and which 
is reproduced in the tumor. 
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method. With the developing tendency to ignore the Wood levels as an index 
of therapeutic effectiveness, this phase of the work was not carried to completion. 

Cervical cultures were taken from certain patients with puerperal fevers 
and from afebrile treated cases but the results were difficult to interpret. 

_ In cooperation with the Department of Ophthalmologj- many of these 
patients had ptepartip. cervical cultures and their babies’ conjunctivae were 
cultured at birth. This portion of the study was directed toward determininu: 
the value of penicillin, as compared with silver nitrate, in gonorrheal eye 
prophylaxis. The final results ^vill be published elsewhere. 

The control series (A) totaled 430 patients and the experimental group 
(B) 465. There were 441 children (11 twins) in A and 472 (7 twins) in B. 
The distribution according to parity was approximately the same in both series, 
185 primiparas and 245 multigravidas in A, as against 214 primigravidas and 
251 multigravidas in B. Likewise, the distribution according to financial status 
was the same; there being 47.4 per cent indigent, 17.6 per cent clinical pay, and 
34.9 per cent private in A group, as against 49.0, 16.5, and 34.5 per cent, respec- 
tively, in B. There was also no significant difference in age distribution or in 
the number of complicated labors or pregnancies (Table I). 


Table I. Complications of Pregnancy anb Labor 


i 

GROUP A 

GROUP B 

PENICILLIN SERIES 


CONTROL 

SERIES 

1 600,000 
UNITS 

900,000 

UNITS 

TOTAL 

Complications of Pregnancy . — 

None 

’ 369 

174 

231 

405 

Placenta previa 

2 

1 

3 

4 

Premature separation 

5 

9 

2 

11 

Toxemia 

24 

10 

8 

18 

Diabetic 

2 

0 

5 

5 

Eclampsia 

2 

3 

1 

4 

Sypihilis 

8 

1 

3 

4 

Pyelitis 

0 

3 

0 

3 

Heart disease 

4 

3 

2 

5 

Jtultiple pregnancy 

11 

2 

5 

7 

ittiscellaneous 

17 

4 

7 

11 

Complications of Labor . — 

None 

2G0 

132 

167 

299 

Postpartum hemorrhage 

15 

9 

5 

M 

Prolonged second stage 

51 

15 

30 

45 

Prolonged labor 

7 

9 

10 

19 

Premature labor 

55 

17 

21 

3S 

Intrapartum fever 

42 

17 

24 

41 

Prolapsed cord 

3 

4 

1 

5 

Miscellaneous 

5 

0 

7 

7 


Despite all attempts to select every other patient, the tendency of the nurses 
to put the more complicated cases in tlic treated group is evidenced by tlie inclu- 
sion of only seven prolonged laboi-s in the control group as against nineteen in 
the jieniciliin .series. Third-stage complications, intrapartum fcver.s, and pro- 
longed second stages were proportional in both scries. 

The incidence of induced labor was high in both groups for reasons exiilaincd 
in papei-s bv Plass= and Keettcl.'’ In A, 24.4 per cent of the labors were induceii 
with premature artificial rupture of the membranes, a.s compared to 31.1 per 
cent in B Additional sterile pelvic examinations were deemed necessary in 13.9 
lier cent of A and 14.2 per cent of B. The incidence of premature spontaneous 
nipture of the membranes was nearly the same in the tavo groups. 

The method of delivery is indicated in Table IL_ Tlic mcidem^ of .spon- 
taneous delivciy was 77,8 and 75.1 per cent, respectively. The difioi-encc m 








AN EVALUATION OF PROPHYLACTIC PENICILLIN 
ADMINISTRATION TO PARTURIENT WOMEN- 1 

William C. Keettel, ]\r.D., Joseph W, Scott, ]M.D., and 
Everett D. Plass, M.D., Iowa City, Iowa 

(From Ihe Department of Ohstetrics and Gi/necolopp, Stale University 0/ Iowa, 

CoUee/e of Medicine) 

T he effectiveness of penicillin in combating postpartum infections has sug- 
gested its use propliylaetieally during lalior. The drug has already been 
used by Odell and Plass’ in the control of intrapartum infections with consider- 
able benefit to lioth mother and child. On the basis of these casual observations, 
it seemed advisable to learn more accurately if penicillin administration during 
labor and the early puerperium would produce a significant reduction in the 
number of puerperal fevers. This study was directed at ascertaining this in- 
formation by means of controlled experimental use of the drug. 

The patients were delivered in the Department of Obstetrics and Cynecology 
of the State University of Iowa Hospitals between Feb. 3, 1947, and h’d). 1, 1948. 
So far as was practicable, alternate patients as determined by the delivery room 
nurse received prophylactic penicillin*' according to a predetermined schedule. 
The only patients excluded were those delivered by the abdominal route and 
those receiving penicillin therapeutical l.y prior to tlie onset of labor. All patients 
were delivered under similar delivery room technique by medical students, resi- 
dents, or the senior staff. Postpartum temperatures were taken by mouth every 
four hours (excluding 2:00 A.^r.) during labor and the postpartum slay, which 
averaged from six to nine days. 

Until December, 1947, penicillin suspended in bec,swax and oil was in.iected 
intramuscularly into the gluteal regions. Subsequent to that date, the prepai'a- 
tion used was penicillin G in oil and wax, which remained fluid at room tem- 
perature and was easier to inject. In the fii-st half of the experimental series 
each dose con.sisted of 300,000 unit.s, while in the second half the first dose was 
600,000 units and repeated do.ses were 300,000 units. Each dose was given as a 
single intramuscular injection. The first injection was given ns soon as the 
patient was definitely in labor. If labor was prolonged for more than twenty- 
four houi-s, the injection was repeated at twenty-four-hour intervals until de- 
livery. The single postpartum dose was given twenty-four houi-s following the 
last antepartum injection. On the average the antciiartum in.jection was given 
four to six hours before delivery and the postpartum injection eighteen to twenty 
bom’s after delivery. 

Blood penicillin levels were determined in 61 women at various times after 
the injections. Fetal blood levels and amniotic fluid levels were determined in 
a number of cases. All determinations were performed according to the KoJwor 

•All penicillin was Konerously supplied by E. R, Squibb and .s-ms. 
tPresonted at the Sixteenth Annual Mc-ctinc: of the Central .\«?ocialion of 
and Gynecologists, Denver, Colorado, Sept. 23 to 23, I?-5S. 

33.5 
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The incidence of two-or-inore-day fevers was materially reduced in the 
treated series, there being 44 in the control and 22 in tlie treked (10.2 and 4.7 
per cent, respectively) . When those receiving 600,000 units and 900,000 units 
are compared, the incidence of two-or-more-day fevers is 6.9 per cent and 3.0 
per cent, both statistically lower than the control group. During the past several 
years puerperal morbidity has been consistently between 10 and 12 per cent at 
the University Hospitals. 

The incidence of intrapartum fever was not matcriall.y different in the two 
groups, there being 42 cases in A as compared wdth 41 in B. The postpartum 
course of patients with intrapartum fever was afebrile in 28 of the control grou]) 
and 31 of the penicillin series. 

Clinically significant fevers were infrequent in Ijoth grou])s but were twice 
as common in the control scries. Many intrapartum and one-day fevers occurring 
Avithin twenty-four hours of delivery are evidently not due to infection but 
rather to an extragenital factor, possibly dehydration. 

The causes of the postpartum fevers were assigned according to the usual 
clinical evidence. Endometritis Avas three times as common in the control group 
(Table IV) ; the difference aa^s even more marked among those rcceiAung 900,000 
units (1.5 per cent as compared Avith 9.4 per cent in the control series). Mastitis 
and pyelitis Avere more common in the treated series; the conduct of labor can 
scarcely haA^e any etiologic significance. 


TaBI.E tv. CAtJSE OF FEBKinE PUERBEKIUM 




1 

GROUP B 



OROIIP A 

1 PENICIELIN SERIES 


CONTROIi 

(300,000 




SERIES 

UNITS 


TOT A I, 

Endometritis 

40 

9 

4 

13 

Pyelitis 

1 

2 

2 

4 

jfastitis 

3 

3 

2 



Patients AA'ith puerperal infections received definitive ti’eatment according 
to their needs. TAventy-fivc in A Avere sufficiently ill clinically 1o require ])cni- 
cillin; in the prophylactic group (B) only six required .subsequent penicillin 
therapy. These six patients Averc li'calcd for mastitis that developed late in the 
hospital stay. Fevers Avere of longer duration iii the control scries, tAVclve per- 
sisted for four days, as compared Avith tAVO in the (Iroup B. In general, the 
highest temperature during the febrile period AA'as not materially different in 
the tAA'o groups. 

The only reaction to the injections AA’as mild urticaria in seven cases. Two 
patients aa-Iio rcceiA'cd 600,000 units had general urticai’ia eight to tAA-ehm days 
after the last medication, Avhilc among tho.se receiving 900,000 units Ihei’c Avere 
only five local allergic manife.stations. There Avere no ab.sce.ss formations at the 
sites of injections. Discomfort folloAving the injections Avas relatively uncommon 
and never severe or persistent. 


Discussion 

Aseptic obstetric techniques are directed toAvard preventing the introduction 
of pathogenic organisms during labor and at delivery. 9’hc postpartum uterus 
providcs’an ideal culture medium for bacterial gnnvth. Since penicillin is 
es^jcntiailv bacteriostatic, maintenance of an adecpiate level of penicillin during 
tins period of increased susceptibilitv should materially redue(' the incidence 
of endometritis. Our results, particularly with the larger dose schedule, appear 
to justify this hojic, but a larger series is dc.sirablc. 
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forceps rotations pid midforceps is accounted for by the increased numlier of 
prolonged labors in the penicillin series. Analgesics, anesthetics, and number 
and type of perineal repairs were comparable. 


T..U3LE II. Method of Delivehy 




I 

GROUP B 



GROUP A 

[ PEKICILLIN SERIES 


CONTP.OL 

1 600,000 

900,000 



SERIES 

uxrrs 

UNITS 

TOTAL 

Spontaneous delivery 

334 

152 

197 

349 

Low forceps 

73 

35 


i i 

Forceps rotation and mid-forceps 

16 

12 

13 

25 

Spontaneous breech 

11 

2 

11 

13 

Breech extraction 

6 

1 

5 

6 

Destructh'e procedure 

0 

2 

0 

2 

Version extraction 

1 

0 

0 

0 


Penicillin serum levels within the so-ealled range of tlierapcutie effective- 
ness were obtained with both dosages, but were liigher after 600,000 units. The 
fetal levels averaged about half the maternal. Penicillin serum determinations, 
unlike many blood ehemistry tests, are not a measure of the precise amount of 
antibiotics in the circulation. The reported values are interpolations based upon 
the ability of the serum to inhibit the growth of a standard bacterial culture in 
vitro, and are at most only rougli estimations of the cpiantity of penicillin in the 
blood at the time the sample is drawn. Even the most reliable detenninations of 
penicillin blood levels may err by 50 per cent or more. In the average case, it 
would seem that clinical progress is the better guide to dosage and is more 
dependable than serum penicillin levels alone. 

In the eontrol series, there were twelve stillbirths, or 2.7 per cent, and 2.9 
per cent neonatal deaths; in the treated group these figures were 1.9 per cent 
and 2.5 per cent, respectively. All’ babies weighing 1,000 Gm. or more were 
included. Twelve deaths in A and five in B involved children weighing less 
than 1,500 Gm. 

Fevers were designated as ‘'one day" when the elevation of temperature 
did not persist for more than twenty -four hours; temperature elevations occur- 
ring during the first twenty-four hours Avere included. The “two-or-more-day ’’ 
fevers included temperature elevations occuri’ing on any two or more days during 
the puerperium, excluding the first twenty-four hours. Intrapartum fevers wore 
diagnosed when the tcmpei’ature Avas 100.4° P. or higher during labor. On the 
basis of these criteria, the pueyperal eoiu'ses of the AA-ofnen in the tAVo series 
arc .shown in Table III. 


Tarle III. -FEVEn Duki.vg Pi;eui>ei!IUM 



j 

GROUP A 1 

CONTROL 1 

.SERIES 1 

GROUP n 

PE.NICILLI.V sr.Rir.s 

600,000 
UNITS i 

900,000 

C.KIT.S 

TOTAL 

.\febrilo 


169 

230 

.399 

t dav fever 

45 

19 

2.5 

44 

2 dav fever 

25 

9 

5 

M 

.3 duA- fever 

7 

4 

2 

f, 

4 dav fever 

9 

1 

1 


5 dav fever 

O 

0 

0 


6 dav fever 

0 

0 

0 

0 

7 or more 

1 

0 

0 

0 
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Some of the intrapartum and early one-day fevers may well be due to 
dehydration rather than bacterial invasion. This is suggested by the low in- 
cidence of subsequent fevers in both groups despite the administration of anti- 
biotic drugs to Group B. The fact that some intrapartum fevers did not respond 
to penicillin and the occasional puerperal infection did develop despite its 
prophylactic administration may be explained on the basis of resistant organism, 
inadequate dose schedule, or mutation of the organisms. 

The apparent effectiveness of prophylactic penicillin injections is well illus- 
trated in Fig. 1. This patient, L. T., was delivered by midforceps after Diihrs- 
sen’s incision following a labor of 83 hours and 35 minutes. Penicillin was given 
daily during parturition and once after delivery. The puerperium was afebrile 
except for a single elevation of temperature to 100.8° P. fourteen hours post 
par turn. 

The puerperal course of P. B. (Pig. 2) illustrated the type of febrile 
response so frequently encountered in similarl 3 ^ complicated cases in the 
Group A controls. 

This series is too small to permit an evaluation of the effect of penicillin 
administration in the prevention of neonatal deaths. However, the presence of 
therapeutic levels in the amniotie fluid would suggest that the sequelae of severe 
amnionitis, such as intrauterine pneumonia and septieemia, may be materially 
reduced. 

Eastman^ has given intramuscular penicillin prior to deliverj?- and to the 
child after birth for gonorrheal eye prophjdaxis with encouraging results. Our 
results do not permit anj’- conclusion but the question is being subjected to 
further stud 5 ^ 

Conclusions 

These results suggest that penicillin may be given profitably to any woman 
with intrapartum fever, prolonged labor, postpartum hemorrhage, or difficult 
operative delivery. With the reduced cost and the ease of injecting large doses 
of penicillin-in-oil or combined with procaine its prophylactic use may be justified. 
It is certainlj^ a more logical adjuvant to aseptic delivery-room technique than 
other suggested prophylactic procedures and our results indicate that it can be 
expected to reduce the incidence of puerperal infections, especiallj' in women 
with complicated labors and deliveries. Its value in gonorrheal proph.ylaxis in 
the infant and in reducing neonatal mortality is equivocal. 
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Discussion 


DP. L. 37. RANDALL, Rochester, Minn. — Fleming announced the discovery of peni- 
cillin in 1929. There followed much in vitro experimentation .and it was not until 1910 
that Chain first reported in vivo rvorh on the mouse. Since then we liave all watched 
developments. One has only to remember the cases of postabortal and poslparlnrn infec- 
tions of the prechemotherapy and antibiotic era to appreciate tbis presentation. Fortu- 
nately mo't of the organism.s responsible for intra- and postpartum infections are sus- 
ceptible to penicillin. Fortunately, also, unfavorable reactions to penicillin immediate or 
remote, arc rare and n.sunlly not significant. Perhaps these reactions will be somewhat 
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DE. EALPH A. EEIS, Chicago. — This careful report from the University of Iowa is 
interesting and provocative. It carries me back to 1935 when Prontosil first came out as 
a form of cliemotherapy.^ We all jumped on' the bandwagon. We all used it therapeutically 
and then we used it prophylacticallj'. It was used in every cesarean section and every 
vaginal delivery. Then we began to get reactions such as leucopenia and scrum reactions, 
and as a result prophj'lactic chemotherapj^ has pretty well gone into disuse. It has died 
out completely with us. 

We are now in that same stage with penicillin. I am afraid if many reports of pro- 
phjdactic penicillin get out to the general practitioner and to our resident staffs that this 
■will have a tendency to make them careless. We find breaks in technique, and when we 
criticize our house staff, the answer is, "Well, we have put her on penicillin.” Now, I 
don’t know what the reactions of most men are, but I know that we see a certain definite 
incidence of real anaphylaxis following the administration of penicillin. We have at our 
hospital, a physician who has had a severe case of continued generalized urticaria for 
ten months from a single five hundred thousand unit dose of penicillin. I have two other 
patients who have recurring urticaria from so-called prophylactic penicillin. 

I still believe that the way to avoid infection is to do good careful obstetrics. I still 
feel that 'we should stop teaching our interns and residents the phrase "sterile vaginal.” 
I have never been able to do one and I know that no one in this room has ever done a 
sterile vaginal. There is no such thing. One point at the end of the paper intrigued mo 
greatly: the essayist said that penicillin is bacteriostatic; it is not bacteriocidal. Wo all 
agree with that. If you follow a large enough series, you will have the same experience — 
namely, a little less fever at the time of delivery, but an average or higher incidence of 
late infections; for when the bacteriostatic effect of the penicillin is gone, there develop 
late or delayed infectious, such as mastitis, residues in the pelvis and pyelitis, etc. I there- 
fore believe that if we are to use prophj'lactic penicillin — and I am firmly convinced we 
should not — we have to be prepared to see and treat more late infections. 


DE. E. S. SIDDxVLL, Detroit, !Mich. — At Herman Kiefer Hospital wo arc giving 
penicillin experimentally before delivery in one-half of our patients who have premature 
rupture of the membranes or who are in labor for twenty hours or more, or both. We, 
therefore, are dealing with a group of patients who are often actually or potentially in- 
fected. Our dosage also differs from that of the essayists, since wo start with onl}' 30,000 
units and repeat every three hours until delivery. A few receive many doses, a few others 
only one, perhaps. Aloreover, to make the test more clearcut, we give no penicillin or other 
therapy after delivery in either the treated or the untreated group unless and until there 
is definite infection as evidenced by two or more days with temperature elevations to 
100,4° F. or over. The untreated imtients serve as controls. 

We also have noted a tendency to place the more sick patients on penicillin proph}'- 
laxis. Consequently, the treated and the control groups are not strictly comparable. 
Actually, this fact tends to emphasize the only inference which .seems justifiable as yet 
from a review of the 140 treated and untreated cases to date. Apparently patients with 
infection during labor who receive penicillin are protected to some degree against puer- 
peral infection later. A temperature elevation in labor to 100° F. or above when associ- 
ated with microscopic evidence of inflammation of the placenta wa.s accepted as indicating 
definite intrapartum infection. Those without penicillin antepartum had subsequently a 
20 per cent incidence of puerperal infection, whereas the figure for those treated w.-is 
about 17 per cent. Admittedly, this re.'-ult is not all that could be desired. However, if 
the essayists’ observations and our.s arc confirmed, it would seem that prophylactic peni- 
cillin is definitely indicated in prolonged labor and early rui)ture of the membranes. 


DE E. F. .SCHNEIDEE.S, Hadi.«on, AVis.—Personally, I have noticed that the essayist 
and the *dis’cu.4-ant.s have presented a cros.-scetion of results and impressions obtained in 
institutional work. I represent in my own practice a "trouble-shooter.” Our hospiUi . 
which is an open staff l.ospital, has on its staff 04 physicinns who are allowed to bnng 
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increased -when the injected material is in a vehicle designed to secure an efleetive twenty 
four-hour level but the convenience and efTectivcncss of this means of administration far 

♦ I 

outweigh this small percentage of reactions. No therapeutic agent yet available presents 
such a large margin between therapeutic effectiveness and toxicity. Dr. ICcottel lias stated 
that aseptic technique is still a vital part of delivery-room care and it should continue to 
bo so in spite of the protection afforded by the sulfonamides and antibiotics. He draws 
attention also to the prepartum elevations of temperature that are not due (o infection 
but are produced bj'' fatigue and dchj-dration. Penicillin may well be administered pro- 
phj'lactically to these patients for perhaps their resistance to infection will be lowered huf. 
wo must not forget that relief of pain, and proper nutrition, and hydration of the patient 
in labor are very important. Our experience and that of others with the prophylactic usi' 
of penicillin coincides with that of the essayist. It must be remembered that penicillin 
diffuses through the placenta and becomes available to the fetus. Examination of blood 
from the umbilical cord has revealed it to contain an amount of penicillin which was ap- 
jjioximately half the amount present in the mother’s blood. Hence the welfare of the 
fetus may be considered when ])cnicillin is administered prophylacticall}-. Recently East- 
man, as a corollary to his study on ophthalmia neonatorum, reported a puerperal morbidity 
of .1.8 i)er cent among the mothers receiving penicillin compared to a morbidity of 9.2 per 
cent when penicillin was not administered. He found that To per cent of cultures from 
the uterine cavity taken post partum were sterile when penicillin had been administered. 
This would correlate with the marked reduction in puerperal endometritis reported by the 
authors. One may emphasize carlj' and adequate dosages of penicillin, the desirability but 
not the necessity for a bacteriologic diagnosis?, the importance of an accurate clinical esti- 
mate of the patient’s condition, continuation of the penicillin for at least three days post 
partum in potentially infected cases. It may be noted that no deleterious effect from the 
administration of penicillin has been noted on the fetus, the genital tract, or the pregnancy. 
Penicillin is not a panacea for all infections and the combination with sulfonamide and 
occasionally with streptomycin should be kept in mind; however, the latter should bo 
reserved for cases in which the susceptible causative organism has been identified. 


DB. E. STEWABT TAYLOR, Denver, Colo.— As usual, Dr. Plnss’ department in its 
approach and in the results obtained adds materially to general obstetrical policy and 
practice. Penicillin for women with intrapartum fever, prolonged labor, or difficult deliv- 
ery is a distinct adjunct. Penicillin reaches the fetus and is of prophylactic benefit to 
the unborn child and to the child in the nursery. The coli and other gram-negative bacilli 
are not affected by penicillin, and these organisms arc often the causative agents con- 
cerned with sepsis in the newborn. For this reason we have given sulfathiazole and peni- 
cillin to those mothers whose labor may be complicated by infection. In a recent article 
in the Journal of ihc American Medical Association, September 11, by Ambro.se and I..cvy, 
they ro])ortcd an interesting observation. They have noticed that continued adminisiraf ion of 
penicillin to a patient with pneumococci pneumonia will allow the recovery of coli bacilli from 
the sputum of the patient after the pneumococci have disajipcared. 


Apparently penicillin affects other organisms and enzymes of the body .so as to allow 
the coli bacilli to multiply at unusual and abnormal sites. Two case.® from our service illus- 
trate tliip point. A mother with prolonged ruptured mcmbrane.« was given penicillin projihy- 
hictieally. Tlie offspring was in good condition and was given penicillin to protect it from 
the infection that, may have resulted from prolonged rupture of the membranes. The infant 
seemed normal until the sixth day when it suddenly showed signs of meningitis and died 
soon thereafter. The cause was J>. coli meningitis — this after the use of penicillin prophy- 


lacticully. A second infant developed multiple sulxiutancous absccs.“e.« in the nijr.-^'-ry from 
which 11. coli wore recovered while this infant was receiving intramuscular jicmejliin injec- 
tions for postpartum infectioms. These coinplieat ion.s may have been the re.-tilt of ji'-iiiciiiin 
ilcstroying certain pathogens and enzymes necessary to the regul.ation and de’errenei. of 


normal coli bacilli growth and control. 
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propliylactically used penicillin and sulfadiazine were employed before performing tlie 
cesarean section. It is m3' firm belief that we will be emploj’ing the extraperitoneal 
cesarean less and less. I also believe cesarean hysterectom}' is going to be an outmoded 
procedure when employed to prevent sepsis. 

DE. KEETTEL (Closing). — There are several points I would like to emphasize. Tlic 
first is that we consider this a preliminary report. We realize the controversial nature of 
this subject but believe the onl}' way to find out whether penicillin is of value in abnormal 
labors is to conduct carefull}' controlled experiments on normal patients. 

We are continuing with another experiment along slightl}' different lines, and now 
have about three months’ experience with the new project. In this investigation we are 
giving the same dosage of penicillin but are using indigent patients as the treated group 
and private and clinical-pay patients as the control group. We are stud3'ing the effect of 
prophjdactic penicillin on neonatal deaths and puerperal morbidity but, in addition, are 
evaluating its value in e3’e proph3daxis. With permission of the State Health Department, 
we are using no e3'e proph3daxis except penicillin given to the mother. We will report 
on this later on. 
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maternity cases into the hospital. Over a period of a little over three and one-half yeans 
we have accumulated somewhat better than 5,500 consecutive cases without one maternal 
death from any cause whatsoever. The last death resulted from a case that had a hope- 
less leucemia. The next-to-last case came into the ho.spital with a hemiplegia due to a 
cerebral hemorrhage secondary to a neglected eclampsia. The third case died from hemor- 
rhage. This death woOld have been prevented had the blood bank been in operation at 
that time. Because of some transfusion reactions it was temporarily out of operation. 

But since that time we have had over 5,500 consecutive cases without one maternal 
death from any cause. Prior to the advent of penicillin and sulfadiazine our results were 
almost as good, comparatively .speaking. I mean as measured from tlie standpoint of the 
mother. They were not as good, however, as regards the welfare of the infant. 1 desire 
to refer to a number of infant deaths within hours or within days with a full-blown ])ncu- 
monia that they had acquired during these prolonged labors with ruj)tured nicnibranes. 
These infants were infected with and died of a pneumonia which the pathologist classified 
as having been in process of development over a period of several days. Many of these 
cases are brought in when they have been in labor for many hours and then we have to 
correct certain faults. 

However, I have no doubt in my own mind but that tlic combination of penicillin 
and .sulfadiazine, and I mean intravenous sodium sulfadiazine, in some of these precarious 
cases helps, because we know then what the absorption is, we know what the patient is 
getting, and we can regulate tlic dosage with blood levels, and wo ctui bring it uji to tlie 
optimum and keep it there, particularly if the patients arc vomiting. Adjunct tlierapy with 
plasma and/or blood, saline, glucose, and so forth, we must not forget. Our percentage of 
cesarean sections is only 2.0 per cent over a period of twentj’ years, and still our results 
have been good because of the fact that wc try to continue to maintain the liighost stand- 
ards of obstetrical care. We do use the adjunct value of penicillin and sulfadiazine in 
these complicated cases. Wc have given up completely the use of penicillin-in-wa.v or 
])enicillin-in-oil but are using the crystalline preparations in i)Tefercnce because ^ve find 
far fewer reactions, nowhere near the degree that has boon mentioned. 


DR. A. .1. KOBAK, Chicago, 111. — At the Cook County Hospital wc have been deliver- 
ing over GOO patients every month and the i)roblcm of sc])sis and sejUic morbidity has 
always been a very potent one. Wc have found the use of penicillin and sulfonamides to 
be a very beneficial one when sepsis has occurred. I would like itarlieularly to dwell upon 
the use of penicillin prophylaclically when a cc.sarean .section is performed. ‘Before l!il7, 
when we did not use penicillin or sulfonamides prophylactically wc were extremely reluc- 
tant to perform a transperitoneal cesarean section, and thereby lost many babies; and 
when we did perform a cesarean section it was a Porro hysterectomy, and later as an 
alternative an extraperitoneal section using the technitjuc of Waters. 

Since 3947 and up to the present time wc have not performed any more cesarean 
hysterectomies except for fibromyomas, or Couvclaire uterus, and now we rarely ]>erform 
the extraperitoneal cesarean section but instead we employ tlie low cer%i(“al tyja* of 
cesarean and rely on prophylactic use of penicillin with or without additional sulfonamides. 
Wc frequently used whole blood because at the County Hosidtal many of our patients 
have blood dcficiencie.s, and wc have found that rvhole blood is extremely beneficial when 


employed in conjunction with penicillin. 

I have recently gone over the records of about 2.5 patients and there are more his- 
tories to be reviewed. I have found these 25 patients particularly interesting because they 
were patients who were potentially infected and we would never have dared to jierffirm a 
transperitoneal low cervical section because many had prolonged labors or had prolonged 


rujitured membranes. Nevertheless we have found that our postoperative morbnlity v.-.a’- 
just as satisfactory as the morbidity of those patients where %ve did an e.vt rai>eriti>ae.'il 
section. Our results were far from gratifying in the patients who had an e-XtrajK-ritorif-iil 
cesarean ojiemtion. This is in accord with an article that hsis recently appear<-'I in 
AMKnic.\N' .TorriN-M. or OiiSTtmuo.s .\ni> Gyxkcoi.<.<uv by Dougla-s ;ii!d Limie.-man. v,h<‘re tJ.' 
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was a drop in serum proteins early in pregnancy, wliicli was somewhat modi- 
fied toward the end of pregnancy, and that there was a satisfactory rise in the 
postpartum period. Plass and Matthew,®^ pursuing the study further, show a 
drop in the total protein from the onset of pregnancy to the last four weeks, 
with a rise, but not completely to normal, in the last four weeks. They show, 
also, that the albumin fraction has a deeper curve of drop than does the total 
serum protein and is back almost to normal, but not quite, in two weeks post 
partum. They say that the globulin shows little regular change. Eastman’® 
demonstrates that there is a slight relative increase in globulin in the normal 
pregnancy and that the average A/G ratio is 1.7. Dieckmann and Wegner,” 
using a much larger series of eases than former authors, show that there is a 
6 per cent decrease in the protein concentration in ijregnaney and 2 i^er cent 
more dex)letion in the first postpartum week, but that serum proteins return 
to their original value bj'- the fifteenth postpartum day. Thej’’ state that while 
the volume per cent decreases, there is an actual increase in the total amount 
of serum i^rotein per kilogram of body weight when one excludes the weight 
of the fetus, placenta, and amniotie fluid. Dodge and Frost’® and Eheinhart,” 
in subsequent work, fully confirm the preA'ious findings of these authors. 

Kobinson and Hogden,®® Kingsley,-’’ -® and Weieliselbaum'*® all give ex- 
cellent methods for the determination of the serum proteins and albumin and 
globulin fractionation. 

There are many discussions in the literature regarding the effect of hypo- 
proteinemia and attendant edema in both pregnancy and nonpregnancy. 
Strauss'”’"’'’ was one of the first to stress the importance of an adequate pro- 
tein intake in the prevention of edema and toxemia. Myers and Taylor,®’ 
several years earlier, discussed the effects of hypoproteinemia as a result of 
the deficient iitiliziation of proteins either by faulty ingestioii or faulty metabo- 
lism. Othci’S discussing the effect of hypoproteinemia upon edema are Bingcr 
and Keith,® Bytand®® and Messinger.®® 

Cross,® in 1929, pomted out that liver function tests show the liver to 
be under stress during normal pregnancy, and that the stress becomes more 
intense as the pregnancy progresses, being progressive and greatest in the 
last trimester and during labor. 

Bruekman and Peters^ state that edema is pi-esent in patients with mal- 
nutrition only when the sei-um albumin is below normal, showing that with a 
scrum albinnin above 4 Gm. ijcr cent they will rarely have edema, and 
that they ijivariably have edema if the serum albumin falls as low as 8 Gm. 
per cent. 

Sullivan et al.’® found a retention of bilirubin in bilirubin tests for liver 


function when the liver had been damaged by toxeinic .states, in what we 
would now interpret as a protein-depleted live?’. Herscheimer-- makes si?)?ila?' 
observations in normal pregnancy based upon the hippuric acid exei-etion te.st. 
Dodd and IVlinot’’ demonstrate that there is a deficiency of sei-um pi’otein in 
patients fed on diets which ai’c low in total calories or proteins. Exi)cri- 
mental work 07i animals by Madden and his co-workei-s®’ and by Weech’' 
indicated that dietary hj'popi’oteinemias can be developed and point out the 
relationship between ede7?m a?Kl low sci’um albumin levels. 

Itfaddcn and Whipple®® show that the food proteins furnish the amino ncid.s, 
and that Avhen thev a ?’0 absoi-bed fi'om the gastrointestinal ti’act they arc 
svnthesized by the Hver cells into the plasma p?’otei?is. They fui-thcr dem- 
onstrate that ‘in the ab.scncc of liver damage, the ability to build the pjas??ia 
nroteins and hemoglobin co?ues fi’om the material stored m the liver. l’>b?ian 
ai?d his co-woi’kci’s’^’ believe that in .severe hy])oj)i’oleinej?iia.s, ?inle.ss the .serum 



A CORRELATED STUDY OF SERUM PROTEIN, ERYTHROCYTE 
COUNT, LEUCOCYTE COUNT, HEMOGLOBIN AND 
HEMATOCRIT IN NORMAL PREGNANCY- 

Hugh G. Hajiilton, j\r.D., and Robert S. Higgins, Kansas Citv, j\ro. 

T his study is an attemjit to correlate tlie relationships between the hemo- 
globin content of the blood, the erythrocyte content, the leucocyte content, 
t he hematocrit data, and the fractional serum proteins. 

For material in this series 411 consecutive patients were taken, no selec- 
tion being made, except to exclude anj’- patient showing a pathological con- 
dition which might interfere with her normal progress and development in 
pregnancy. Otherwise, the study Avas carried out on consecuthm patients as 
they presented themseWes for care. The age and parity relationships are 
shown in Table I. 



Table I. 

Age and Parity 


1 

rUIMIPARAS 

1 MULTII’ARAS | 

1 TOTAL 

Number of patients 

281 

130 

411 

Age of patients 

23.3 years 
Cange lG-39 

2G.3 years 

Cange lG-43 

24.2 years 


Laboratory Methods. — The hemoglobin Avas determined by the Haden-=’ 
Hausser technique. The erythrocjde and leucocAqe counts and hematocrit de- 
terminations AA^ere made Fy standard methods. In tlie beginning of the protein 
Avork the Kjeldahl method Avas used along Avith the biuret method of ’Weichsel- 
baum,'*® running Kjeldahl and biuret technique simultaneously on each indi- 
vidual. After sufficient number had been run it AA^as found that there Avas no 
variation betAAmen Kjeldahl and ’Weichselbaum techniques, so the Kjeldahl 
method Avas then abandoned for the remainder of the series. 

The results found may be modified by the fact that all patients Avho 
shoAA'cd any grade of anemia aa'ctc placed on antianemic therapy, although 
Talso and Dieekmann-'® demonstrated that there Avould be but small modifica- 
tion occurring. Also, all patients under discussion Avere indmdually attended 
by one of the authors and Avere instructed and requested to folloAV a liigh pro- 
tein diet at the finst A'isit. Insofar as these tAVo facts might modify the nor- 
mal course of pregnancy in relation.ship to this .study, there Avas interference 
AAith the phy.siological processes. 

Stander and Tyler.'’’’ in 1020 , first iiointed out tliat the moisture content 
of blood increases uji to the scA’onth montli of gestation and tlien reiimins 
stationary or rises sliglitly until term. They sIioav that the erythrocyte count 
and the moisture content A'ary iiiA'crsely. Attention AA'as first focused on the 
problem of the serum ])roteins per se in pregnancy by the AA-ork of Plass and 
r.ogert- in 1024 and the Avork of Coetzee.’" These Avorkers found that there 

•rre.'.-ontea at the Sixt. onth .Annual Mectlnc of tho Central Ap -oc!:iOr.n of ObMt <rJoiari« 
una OyncooioKi.’ap. Dtnvor. Colorado, Sopt. 23 to 
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erythrocyte count, the leucocyte count, the hematocrit, and total serum pro- 
teins with their fractions and ratio. Tins, therr, should emphasize to us the 
imperative irecessity of adequate dietary and antianemie therapy in preg-nancy. 



Fig. 1. 


In analyzing our results, it rvas found that in each series of work the 
hemoglobin, the erythrocyte count, the Icircoeyte count, the hematocrit, the 
total sei’um protein, the serrim albumin, the serum glolnilin, and the A/G 
ratio values for the primipara and the multipara ran so closely parallel that 
their average figure was equivalent for each. Accordingly, we have plotted 
only the averages for the primi])ara and the multipara so as not to multii)ly 
unnecessarily the mass of data available. The values found in the tables and 
charted in the figures dcmoiislrate that there is a close parallelism between 
the hemoglobin, the erythrocyte count, the hematocrit, and the total serum 
protein, i.e., all revealing an appreciable drop from three to six months, a 
.sliaht rise from six to nine months and a rise above three months at eight 
weeks post partum. The leucocyte count acted in a reverse manner. 1'he 
serum albumin shows a marked drop during the pregnancy and a eompb-te 
return following pregnancy. In contradistinction to the findings of other au- 
thors except Eastmaid‘= our serum globulin figures show a consistent risi' 
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albumin is lowered to such a great extent that the body is unable to meet the 
depletion effect, the serum albumin rapidly corrects and holds the plasma pro- 
tein volume up to a level allowing the body to correct the loss. They suggest 
that the cause of death in these patients is too great a depletion of the albumin 
fraction. The work of Ebert” confirms these findings. Conversel}^ low pro- 
tein diets produce liver damage as well as liver damage being a factor in the 
production of hypoproteinemia. These facts are demonstrated by Beattie and 
Steele^ and also by Guorgy.^" Berryman and Bollman,^- ^ by producing ex- 
perimental hepatitis in animals by restriction of diet, reduced the level of the 
proteins in the plasma mostly at the expense of the plasma albumin. They 
state that this reflects the functional capacity of the liver more than the di- 
etary deficiency. In a subsequent ai-ticle they contend that pregnancy causes 
a lowering of fraction which is reflected in the total serum protein level, and 
that the concentration of albumin is not markedly affected. 

The liver feeding expei-iments of Whipple and Robscheit-Robbins'” pro- 
duced hypoproteinemias with concomitant reduction of protein storage, show- 
ing storage of only one-half or one-third of the Jiormal amount of hemoglobin- 
producing factors in the liver. Their experiments further demonstrate that 
the important i-eserve stores for hemoglobin building are in part protein and 
are jealously guarded by the body even in the face of severe bleeding. The 
protein intake must be lowered also to loAver the stoi-age of the pi'otcin frac- 
tion of the hemoglobin-producing store. They also found that the values for 
hemoglobin production in the livers of eclamptic and lactating women are very 
low, due in the former to the depletion of the disease, and in the lattei' to the 
drain on the body economy by lactation. 

Bibb.s,® in his studies, observed that In'poproteinemia was a constant find- 
ing in hyperemesis gravidarum and in the late toxemias, and indicated that 
some women on adequate diets go into hypoproteinemia and toxemia even 
though the diet be completely adequate. He found no correlation between 
serum protein and hemoglobin levels nor between anemia and toxemia. 

Stead and Ebert’’*’ proved that exercise causes a decrease in plasma vol- 
ume and an increase in hematocrit, hemoglobin, and serum protein in both 
normal and spleneetomized human beings. The same effect is obtained by 
ei)inephrine administration. They conclude that, although the s])leon acts 
as a blood reservoir in the dog, eat, and horse, it does not do so in the human 
being. 

jMiller and Whipple^” show the protective effect of methionine and cystine 
(sulfur containing amino-acids) in the ])ro1cction of the liver in pi’olein 
depletion states. They emphasize the nccc.ssity, therefore, of a high protein 
and amino-acid intake* in the diet as well as a high carbohydrate diet in liver 
protection. Macarlhur’.s'-” recent cases emphasize the use of methionine, as 
a sulfur containing amino-acid, in the protection of the liver in the toxemic 
states of pregnancy. Seeley” demonstrated that in iJi'otein-dei)ieted animals 
the feeding of beef protein stimulated albumin production, that casein sfimn- 
lated both albumin and globulin production, whereas casein liyds-oly.sa tes 
(Amigen) stimulated only globulin formation. 

With the foregoing facts in mind, if would aj)j)car tliaf those .statistics 
should differ from the normal findings in untreated ])regnancy, because the.'^c 
patients were all supposed to be on high-protein diets, and all were on stand- 
ard antianemic lhera})y. However, these women, in spite of aj)iirovcd tlo rajjy, 
still show typical eurv(‘S for pregnancy wljen one plots the hemoglobin, th'* 
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throughout the pregnancy and an additional rise in tlie postpartum period. 
The albumin-globulin ratio, to a large extent, duplicates tiie serum albumin 
curve. 



Fig. 2. 


Taule II. IlEMOGEonix, Range and Average Determinations (in Per Cent) 
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Discussion 

DR. l.ESTER D. ODELL, Chicago, 111.— I have nothing further to add concerning the 
fac,ts. -As to their interpretation, there are some things to he said. 

It seems doubtful that the hypoproteinomia of pregnancy, parliciih.rly during the 
toxemias of i)recnaucv. cause.s the formation of edema. Although some edematous pi.tient*^ 
have serum proicin.s below the critical level of 5.5 Om. per cent, w.. see pati<-nts with edema 
who=e serum proteins are above 5.5 Gm. per cent, and othens without eclema whose serum 
proteins are below that figure. Furthermore, the scrum profem.s may fall to extremely Jon 
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Discussion 


It is the feeling of the authors that this series of cases is of sufficient nnin- 
ber to make the findings statistically sound. In many of the early series the 
number of cases, as shown by Dieckmann, are sufficiently small to explain 
the differences between their findings and these figures. 

It was felt that the demonstration of reduction in serum albumin associ- 
ated Avith the globulin rise makes it clear why the experimental work on 
liver damage in protein depletion states is germane to this study. If the Avork 
of Sullivan, Herscheimer, Elman, and others Avhieh shoAvs the toxic effects of 
serum all)umin depletion upon the liA-er is accepted, then these figures, A\diich 
shoAv a serum albumin that is reduced Avith a concomitant globulin rise, Avould 
indicate the importance of prophylactic dietaiy control of pregnant Avomen. 
In consideration of dietary control one should not lose sight of the Avork of 
Seeley. This Avould teach us to feed patients beef products AA-ith casein as a 
second choice, and to aAmid casein hydrolyates Avhicli metabolieally yield 
globulin. In the event of the failure of control b}’- dietary methods, methionine 
medication as used by Macaidhur Avould be found. 

Furthermore, the liver-feeding experiments of Whi])ple Avliich shoAv the 
reduction in hepatic storage of the hemoglobin-producing factor iii serum- 
protein, and e.specially serum-albumin, depletion serve to explain, in com- 
pany Avith the hydration effect of Stander and Tyler, the allegedly ])hysi- 
ological anemia of pregnancy. LikcAvise, these facts, plus the increase in total 
blood volume in pregnancy, explain the ther.apeutic difficulties involved in the 
treatment of the anemias of pregnancy. 

Summary and Conclusion 

1. Hemoglobin, erythrocyte count, leucocyte count, heinatoeril. total 
serum protein, and protein fraction determinations Avere made at three 
months, six months, nine months and eight Aveeks ])ost ])artum on 411 cases. 

2. The average value for serum globulin Avas found to sIioav a steady rise 
during pregnancy and into the po.sti)artum ])eriod. 

3. During the pi-egnancy the average A-alues for the total serum ])roteins 
fell slightly and .steadily until the later part of the pregnancy and then shoAved 
a. postpartum rise to normal. This drop Avas entirely at the exjjense of the 
serum albumin fraction. 

4. The curves for the hemoglobin, the total serum ])rotein, the erylhroeyle 
count, and the hematocrit Averc found to be almost identical. 

5. Tile so-called ])hy.siological, or more properly idiopathic, leucocylosis 
of ])regnancy AA-as demonstrated. 

6. The A/G ratio curve Avas found to aiijiroximate the curve of the senim 
albumin. 
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THE URINARY BLADDER DURING LABOR- 1 

Herman I. Kantor, M.D., Jarrell E. jMiller, M.D., and 
John C. Dunlap, M.D., Dallas, Texas 

(From the Departments of Ohsteirics and Gynecology, nnd of Moentgenology of Parkland 
Hospital and Southwestern Medical College) 

T he distended urinary IJadder is often described as a major obstruction to 
the progress of labor. Moreover, it is pointed out that a full bladder at the 
time of delivery may cause undue maternal injiuy. Titus’ writes, "This may 
strip loose the fascial attachments of the base of the bladder and the roof of tlie 
vagina with subsequent cystoeele formation, with or without incontinence.” 
DeLee and GreenhilP state that the bladder may "come to lie on the vagina.” 

By means of postdelivery eysto.seopy, Crabtree^ found evidence of injury 
in the form of edema which is largely confined to the base and anterior wall of 
the bladder, as well as its sphincter. Eechymosis is often pi’csent in the mucous 
membrane of tlie trigonal portion. AVilliams,^ Beck,"’ and Titus indicate the 
desirability of emptying the bladder before opei’ative or spontaneous delivery. 
Catheterization is performed at this time in the belief that the procedure will 
remove obstruction and prevent undue pre.ssure. 

On the other hand, when attendants do not interfere, the bladder is rarely 
empty during the latter part of laboJ’. Complete evacuation is prevented when 
the urethra becomes compressed by the presenting part. Frequently, the bear- 
ing down efforts of the mothei' are accompanied by small spurts of urine. 
Catheterization at this time is often technically difficult, and may be unduly 
traumatizing. Perhaps the retention of .some urine at, the time of delivery may 
be physiologic. According to Pa.scal’s law, pre.^sure applied to a Injuid at any 
point is transmitted equally and undiminished in all directions. It is possible 
that the presence of urine in the bladder may serve to prevent undue i)rc,ssure 
to any single part. This same prineijJe is emphasized when the protection which 
the developing fetus derives from the amniotic fluid is diseu.s.sed. 

Certainly, the degree to which the distended bladder may obstruct the 
progress of labor, and the pressure exerted upon it have been incom])letely in- 
vestigated. DeLee and Greenhill- present a diagram to show the abdominal 
])osiiion of the bladder late in labor. Von SehubertV report contains drawings 
from x-ray films indicating a similar situation with both veilex and breech 
presentations prior to delivery. By means of cystograms. :Martin' showed that 
the presenting part may comprc.ss tlie bladder against the .symphysis pubis. 
However, in order to evaluate changes in the location of this organ, all phases of 
labor must, be studied. 

at th-’ .SK'ttwnth Amiu.il :Ucotinc of tlio Central A.-.weiation of ObHt.-lrl..lanH 
and C.ynccoloaLt-s. Denver, Coloradc, to f.a. ISI.s 

t Prize Award paper. 
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levels post purtum, during a period u-hen the patient is losing her accumulated water and 
sodium chloride. We have administered concentrated human plasma to hypoprotcinemic 
toxemic women without aitecting the serum prolem level, and without improvement of edema. 

Dr. Hamilton has mentioned the level of albumin as a critical factor in edema. He has 
emphasized the feeding of a high-protein diet to counteract this decrease in albumin. We 
have checked the protein intake of ambulatory obstetric patients Ijy the simple o.xpedieTit 
of measuring the nonprotein nitrogen in a twenty-four-hour urine. Tliis showed that many 
of them do not eat the 80 Gm. of protein per day tliat we advise. The administration of 
electrophorically purified albumin may teniporaril}- elevate the plasma albumin. However, 
this change is rapidly corrected within twenty-four hours by an increased renal excretion of 
protein, presumably albumin. AVc have observed no clinical improvement following its 
use. 

The importance of the liver in jilasma protein synthesis is well known. As Dr. Htimilton 
ha.s pointed out thc,re is some evidence of liver dysfunction during the toxemias of pregnancy. 
Beccntly we have obtained multiple liver function tests on normal and toxemic women. Dur- 
ing toxemia there are cluinges which would indicate some liver disturbance, but these are un- 
related to the severity of the disease. During normal pregnancy there were no significant 
aberrations. 

As I see it, there arc changes in the plasma proteins and blood hematocrit during 
normal pregnancy. These arc probably related to an increased blood volume with consequent 
hemodilution. Until further evidence to the contrary, I believe they are physiological, not 
the result of liver disease and probably do not cause edema. 

DB. HAMILTON (Closing). — I think Dr. Odell has probably arrived at the same point 
that I have reached in consideration of the serum proteins, that being one of complete disgust 
with our methods of determination. I susiicct that he feels as I do, that our findings in 
plasma serum albumin and globulin do not represent the true physiological protein balance 
of the colls with which we arc dealing, and that we arc going to have to get a new mcthotl 
of attacking the problem before wo are going to understand the proper physiology of the 
c(‘tls involved. 




Fig. 2. — ^At the time of engagement, distention of the peivic portion of tlie bladder prevents 

normal descent 
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The extent to which tlie urinary bladder can obstruct labor is best demon- 
strated roentgenographically, while potential injury from compression can be 
esl.imated by pressure recordings (cystometi’ie studies) with a water manomeler. 

Obstruction to Labor (Roentgenographic Study) 

Patients at Parkland Hospital were selected at random to represent the 
folloAving phases of labor; 

I. Early in labor, prior to engagement. 

II. At the time of engagement. 

HI. During labor with the pre.senting part well past llie inlet. 

A. With cephalic presentation. 

B. With breech presentation. 

IV. Late in labor with the presenting part near oi’ on flic pelvic floor. 

V. Immediately following delivery of the head. 

VI. Immediately following deliA'ciy of the fetus. 

Three lateral views Avere made for each patient: (1) an orienting film, (2) 
Avith the bladder distended by 150 to 300 c.e. of 25 per cent afpicous sodium 
iodide, (3) Avith minimal quantities of the .same contrast solution. Anteropos- 
terior and oblique aucavs aa'ci’c of little A'alue for this purpose and Avere abandoned 
early in the course of this study. 



Results 


A constant relationship belAveen the location of the bladder and the depree 
of cei’A'ical <liialaiion coubl not be demonstrated. 1 he followinp interjiret.;!- 
tions are presented from representati\'e films; 


it 


s 1 


I. Prior to 
selvic status. 


engagement. Pig. 3. a large portion oi tlie bladd<*r 
During Ibis phase, the distended organ did obstiuet 


retaiiif'd 

diseeiiL 
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II. At the time of engagement, Pigs. 2 and 3, a moderate portion of the 
bladder Avas in the pelvis. When distended, it did interfere Avith the normal 
progress and occasionally the presenting part Avas disengaged. 

III. ^Wien the presenting part lay deep in the peh'is, the bladder Avas 
mostly abdominal Avith only a small pehnc portion. If the pehds Avas ample 
and the fetns small, a larger tongue of pelvic bladder Avas noted. This factor 
did not alter our general impressions. 



Fig:. G. — A'crtcx on pelvic floor. Roomy pelvis permits large pelvic portion of blaCdcr. No 

.significant obstrucOon demonstrated. 

A. When the vertex Avas i)resenting, Pig. 4, pressure by the fetus on the 
pelvic portion Avas observed. The liladdcr seemed to follow thp contour of the 
.symphysis ])ubi.s. After catheterixation, its iielvie location Avas unchanged, 
and the films still shoAved a similar relationshi]) to the symphy.sis. The bladder 
(lid not cause significant obstruction. 

IJ. When the breech ])rc.sented, Fig. 5, the fetal j)arts seemed to fill the 
pelvis completely. Only the abdominal ])ortion of the bladder Avas vi.sualixed 
anil it offered no obstruction. Its effect on the nflorcoming liead uas not 
demonstrated because of the obA'ious nece.ssity of avoiding delay duriiig de- 
livery. Based on the facility Avith Avhich fluid in the bladdei* seems to be dis- 
placed from the pelvis to the abdomen, it should ordinarily cause no ob- 
struction. 

IV. Lute in labor. Figs. (1 and 7. Avith the presenting jiart near or on the 
jielvic Hour, the bladder still retained a component in the ]K;lvis. Again, some 
pressure by the fetus on this jtortion could i)c demonstrated. However, there 
Avas no obstruction to further descent or delivery. The apjilieation of Ioav or 
outlet forceps. Fig. S. revealed im iin}>iugement on the bladder. Moreover, 
sliglit traction result(‘d in fiirfhei- elevatioti of the llnid in the bladder, b’oont- 
genograms .showed some lengthening of the urethra during this phase. 
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Fig:. 4. — Vertex lies deep in pelvis. Distended bladder does not obstruct further progress and 

may dimlnisli coinpre.ssion against symphysis. 
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V. Following delivery of the head, Fig. 9, the bladder was silnaied above 
the pelvic brim, because the soft parts completely filled the pelvis. Again some 
lengthening of the urethra was noted, 

VI. After the fetus was delivered, Fig, 10, a portion of the bladder re- 
turned to the pelvis. Its location depended upon the extent to which the 
pelvis was filled. However, among the patients of this series, it offered no 
obstruction to the delivei^ of the placenta. 



r'lg-. 7. — Pelvis les.s roomy; thcrcrorc, smaller pelvic component of bladder than in FiB. fi. 

Potential Injury From Compression (Cystonietric Study) 

7’he next aspect of tliis problem, then, was to determine tlic degree of eom- 
pression to which the bladder was sub.iccted. It was necessary to diffei'entiate 
between the ]>ressurc caused by uterine eoutraetioiis alone and Hint due lo strain- 
ing. Fortunately, these two components were so difTerent, tlie.v wore easily 
distinguisbed. 

Cystonietric studies performed in the usual manner ropresonted the first 
attempt to measure these prcs.sures. However, manometer levels could not l.c 
recorded until 100 to 150 c.c. were introduced into the bladder. Rose and R(»l- 
lins,® and Ariiollner-' dcinon.st rated this bladder bypotonieity in pregnancy, and 
considered it to be similar to that of the upper part of the urinary tract. 

In order to obtain readings with the Ifiadder enpity, a modified .■ipparatu'-' 
Was used. Figs. 11 and ,12. A Foley catheter with a rather loose hae. sufiieiently 
large to hold 3 c.c. withonl stretching, was introduced into the bladder. Twelve 
cubic eentiincters of water wore in.ioetcd into the ling and its outlet tvas cou- 
nccled to a manometer of small caliber. An equilibrium was established .at aj)- 
proximatcly 50 cm., a gravity prc.s.sure adequate to inaintain .sotne distc.ntion of 
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PiK. 1-. — Air cystograni. Foley bag is distended with contrast material to demonstrate its 

location during recordings. 



O fOcc lOOcc ISOct 200«c iOOa 400n 


FLUID IN BLADDER 


Kiu. 1 


- Vvi-ragc r're.““urf-.< ru.s'uttinc from uterine contraction:! ami voluntary straining with 
varj-ing !iinonnt.-= of nuid in Madder, fl^nte lirst or rceoml ntiigc of labor.) 
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the bag and to provide a base line for subsequent readings. Since 10 c.c. of fluid 
completely filled the manometer, forcible emptying of the Ijau caused it to over- 
flow, a pressure of more than 50 cm. of water. When the patient was at rest, 
elevation of the manometer level was caused by pressure associated with uterine 
contraction and fetal descent. 

Patients nearing the end of the first stage of labor were selected at random. 
They were given low spinal anesthesia or Demerol in order to control spon- 
taneous expulsive efforts. Readings were taken during uterine contractions with 
the bladder empty, and distended with 50 to 400 e.c. of water. TJie effect of 
respiration was also noted. Finally, voluntaiy straining with the bladder empty 
and distended was permitted. 



Fifr. 11. — Dru-winK oC Foley catheter .apparatu.<; for recordiriK prc.'J.'-urcs. 


Results 


Since the recordings with the u.sual cyslometric technique and with the 
Foley bag wore similar, they are reported together. During the heiglit f)f a 
uterine contraction, the average rise was 5 cm. There wei’c no significant dif- 
ferences when the Ifladdcr was empty or when it contained amount.s tip to 400 
c.c. Prolonged straining always resulted in overflowing the manometer, and wa.s 
eiptally effective with the bladder evacuated or distended. A.s noted aiiove. this 
represented a pi'cssurc greater than 50 cm. of water. 

The apitaralus was sufficiently sensitive to record extravesieal prcK-nia? 
changes of 1 cm. with ordinaiy respiration. It responded to snpi'apnbi''' manual 
pi’C.ssure hy rising sharply. ^Moreover, the level ro.se about 2 cm. before flic 
patient coiild identify thc onconiing uterine contraction ns a labor pain. flVr- 
hnps this appnratu.s may be msed to sfudy the c?fiieienoy of uterine conf zaf'tions. ‘ 


Fig. 13 presents average readings for varying degrees of bhidde 
A pressure of 5 cm. of water i.s equivalent to approximately 0.37 cm. 


r distention, 
of mert'ory. 
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Discussion 

DE. CHAELES GALLOWAY, Chicago, 111. — There is just a question that I would like 
<0 ask. It seems to me that you have the manometer connected to the wrong tube. I mean 
by that you have the manometer connected to the little rubber bulb which is a small con- 
fined amount of fluid down in the verj' lowest part of the bladder with even a possibility' 
of the head reclining against it. iMaj* I ask if you tried putting the manometer on to the 
catheter to find out what the pressure reallj' was inside the bladder. It seemed to me j'ou 
recorded the pressure inside of this small confined amount of fluid rather than inside the 
vial. 


DE. II. AI. KIESCIIBAUM, Detroit, Mich. — I think this work is accurate and definite, 
but it brings up several very interesting things. I want to call attention to the fact that some 
twentj'-fivc years ago when man.y deliveries were done in the home, practically speaking, 
I do not remember catheterizing manj' patiente, when they had low forceps done. For the 
most part we did not do episiotomies in the home except occasionally', and if yve did, yve 
put three or four sutures in, but I want to call attention to the fact that the patients in 
the home were not getting any' medications. We have an entirely different problem noyv 
in regard to the patient's realizing that her bladder is full. 

I want to call attention to the fact that after low forceps or a spontaneous deliver}', 
you are not certain that the patient will not have a postpartum hemorrhage. One of the 
treatments for that is massage of the uterus. If the bladder is full, and the patient is 
fairly obese, it may bo rather difficult to catch hold of the fundus. Another method that 
has been advocated is the injection of Pituitrin through the abdominal wall. I would not 
want to do that if the bladder is full. 

I would like to ask Dr. Kantor if in his studies he had made any observation on the 
amount of the postpartum catheterization that is necessary, whether it is more in patients 
who arc allowed to deliver yvith the bladder full. I realize that the head is very low, and 
sometimes it is very difficult to catheterizc tlic bladder before you can do a low forceps. 
Sometimes it is necessary to pusii the head up in order to insert the catheter, but I am 
anxious to have the bladder empty because I think in the postpartum era one of the causes 
of retroversion is the fact that the bladder is alloyvod to remain full. 

This brings up one more point in connection yvith cystoccle and episioloniy, whicli is 
always doubtful — where yve do an cpisiotomy, do we prevent a cystoccle? 

This point is definite that in Detroit, since 90 per cent of jiatients yvere delivered in 
hospitals in 1917 compared to 20 per cent in 1922, there is nnich les.s postpartum gyne- 
{dastie repair. This, one might suspect, is definitely associated yvith the fiict that cpisiot- 
omy i.s practically routine and the section rate is much higher. 


DE. A. .T. KODAK, Chicago, 111. — Occasionally I have seen v.-here a large cystoccle 
could cau.-;c the patient to have a dystocia. I wonder yvhether Dr. Kantor has made any 
studies wh.ere a large eystocele was present and yvhat '.vas the mechanism of the dy.stocia 
yvh.en it was j)resent. 


DE. KANTOE (Closing).— In 
bladder portion of the catheter y\.'t« 
u-^ually performed in th.is manner. 


nnsyver to Dr. Ga.lloway, in our origitial studies, the 
connected to the manometer, f.'ystomet ric studies are 
The results yverc e.vactly the same as those in which 
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Comment 

By means of the vaginal balloon technique, IMiirpliy and Mengert^'’ Avei-e 
al)Ie to measure the intra-abdominal pressures created in ivomen by mnseulai- 
effort alone. They state, "The average height to which the mercury column 
was raised . . . was 13.7 centimeters of mercury, a pressure of 2.65 ])ounds j 3 er 
square inch.” With the Folej'' catheter technique, the straining pressures 
seemed to be similar whether the bladder was distended or empl}^ The ])rcs- 
sure on the bladder caused by uterine contraction and fetal descent, alone was 
insignificant and was not changed by cathetm-ization. IMoreover, a ])artially 
distended bladder may form a fluid cushion to minimize injury from com- 
pre.ssion against the symphysis. As the fetal parts filled the pelvis, the pressure 
associated with spontaneous descent or with forceps traction was adequate to 
displace urine into the abdominal ])ortion of the bladder. Injury to the vesical 
.supporting structures is due, therefore, to prolonged stiaiining rather thaJi to 
the pre.ssure of uterine contraction, fetal de.scent, or to a distended bladder 
pej‘ se. 

Summary and Conclusions 

1. The location of the bladder depends u])on the degree to which the fetal 
parts fill the pelvis. It varies, therefore, with fetal descent and pelvic capacity. 
Its position, as determined by cy.stographic study, is not related to cervical 
dilatation. 

2. The distended bladder can olastruct descent eai-ly in labor until the 
])rcsenting part is well below the ischial spines. Evacuation is essential. 

3. The bladder usually presents no obstruction when the presenting ])art 
is near or on the pelvic floor. 

4. Eoutine catheterization is unneee.ssary ])rior to .spontaneous deliveiy 
or to the application of low or outlet force])S. 

5. Moderate bladder distention does not intei’fere with delivery of the 
shoulders or the body of the fctirs. 

6. Abdominal palpation of tlic bladder just prior to delivery may be 
physiologic. Unless hyperdistention is present, cathetei'ization is not indicated. 

7. Extravesical pre.ssure due to uterine contraction and fetal flescent 
averages 5 cm. of water. This does not vary with bladder coTiteut. 

8. Straining pressures greater than 50 cm. of water were noted with llo* 
bladder empty or distended. 

fi. Pressure on the bladder can often be demonstrated eve}} with the pre- 
.seuting part on the pelvic floor. Catheterization does not relieve tliis ])rc.s- 
sure since it does not change the location of the pelvic ])orlion of the bladder. 

AVo should like to express our {inititiide t» Dr. Willium V. for his kind 

nssistnnee. 


References 


. 1 . 


Titus', P.; Mnnncciuent of Ob.stelric Difnculties, erl. .St. I.<-.uis. 
Ato'-'hv Coniprttiv. 

Del.ee. .T.'B., aud Greenhiil. .T. P.: The Priri.:i}de.= and Praetice of 
Pliihidelidiia. W. B. .^uuuder.-; Conijntny. 

Crabtree. K. fb:' I'rolojticnl Di.-’eases of Preananey. p.:d{ in;ore, 
Wilkiu.s Ccunpany. 


U'tr., The V. 
Ok'“tetri>'s, »<d. S, 
;- 2 . Wiilian;. are' 



Original Communications 


EVALUATION OP THE. CYTOLOGIC TEST IN THE EARLY 
DIAGNOSIS OF CANCER 

A Two-Year Survey of the Routine Use of the Smear Technique 

Joseph Skapier, M.D., New York, N. Y. 

(From the Strang Cancer Frevention Clinic of Memorial Hospital for the Treatment of 

Cancer and Allied Diseases) 


S INCE Papanicolaou and Traul.’ reported their observations on the diagnostic 
value of vaginal smears in careinoina of the uterus, this method has been 
widelj’’ accepted. This technique was first introduced by L’Esperance" for 
screening in cancer prevention clinics. The diagnosis of this method is based 
on the principle that malignant cells, due to their high proliferative activity, 
exfoliate into the body fluids long l)eforc the lesion is recognized clinically. An 
a])propriate term for this study is “exfoliative cytolog.y. Meigs et al,,"* Ayrc 
and Graham, “ Jones et al,'’ and Fi’emonth-Smith' have conclusively confirmed 
tlie value of exfoliative cytology in the diagnosis of cancer of the female genital 
tract. Gates and Warren® have pointed out the different applications of the 
vaginal .smear metiiod in diagnosis of uterine cancel’: 1. for the study of obscure 
conditions, .such as borderline le.sions of uncertain significance and tliosc that 
cannot be diagno.sed by the usual methods,- 2. for diagnosis in selected ca.ses; 
3. foi’ determination of tiie sensitivity to irradiation of cancer of the uterus in 
individual cases; 4. As a routine test in general physical examinations; 5. as an 
ad.iunct to biop.sy in diagnosis of gynecologic cases generally. 

In addition to the vaginal fluid, this method may be used with various types 
of body fluids whicli conlain flic exfoliated cells. The fluids may be bronchial 
.secret ion.s, gastric contents, urine sediment, sputum, and others. The recent 
reports of Papanicolaou, I^Ianshall, and Coo])er,'’ Herbut and Clerf,’'’ Woollier 
and McDonald," Hunter and Richardson,''-^ and Cainphell and Grimm'-'' are 
very encouraging. 

Material and Method 


The inirposc of this paper is to evaluate the routine ii.se of the cytologic, 
test ill the diagnosis of early cancer of the uterus from data obtained in 1940 
and 1947. in tlie Rtraiig Clinic. Ajiproxiniately 8,000 asymptomatic women had 
vacinal and cervical smears for the detection of early cancer of the genital tract, 
in'everv case a niinimum of two smeai’s were taken, a vaginal and a cervical. 
The vadnal fluid was aspirated with a gla-ss pipette attaehe.l to a rubiier hiiih 
after it had been carefully jilaced in the po.stcrior fornix. No lubricnnls were 
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tlie Foley bag was connected to the inanometer,. Since pressure on fluid is distributed 
ecpially and undiminished in all directions, any increase in intravesical pressure is reflected 
by a similar increase on the Foley bag. 

Answering Dr. Kirschbaum, regarding abdominal pressure during breech delivery, 
it is often difficult to gauge the degree of manual pressure which is being applied. Its 
use has been discouragd by many competent obstetricians. 

Begarding postpartum massage, we do not advocate delivery of all patients in the 
face of a distended bladder. During this stud}', hyperdistention was permitted in order 
to demonstrate the physiology of the bladder during labor. AVc believe that catheterization 
of the bladder is not essential prior to spontaneous or outlet forceps delivery. Moreover, 
the retention of small amounts of urine may be physiologic at this time. On the other 
hand, when the presenting jiart is fairly high in the pelvis, catheterization to relieve dis- 
lention may become mandatory. At this phase, distention of the bladder may inlerfei'' 
with the normal progress of labor. 

Kegarding the prevention of cystocele by liberal use of episiotoniy, may I refer to 
an article by Dr. jMengert. published several years ago in which the supj)orts of the uterus 
and vagina were studied i!i detail. Although we do sec fewer patients who rerpiire vagitml 
plastic procedures, I do not think episiotoniy in itself is the whole story. 

In the presence of some degree of bony dystocia, the fetus may develop a large cajuit 
HO that the presenting part may a])pear to be on the jierineal floor. Since the head is 
usually fairly high in the pelvis, catheterization is necessary ])rior to delivery. 
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ate suction^ the fluid is obtained. Frequently, in eldeiij’- postmenopausal women 
or those with atrophic vaginitis, the vaginal and cervical secretions are scanty. 
In such cases, the procedure should be repeated until adequate material is ob- 
tained for staining, for not too _ inf requent false negative reports may be the 
result of this neglect. If the fluid remains scanty, washings of the vagina may 
be used. This is done with a solution of equal parts of saline and 10 per cent 
alcohol. The washings thus obtained are centrifuged, and a portion of the sedi- 
ment is placed on an albumin-coated slide and fixed as already described. The 
remainder of the sediment can be preserved for additional smears if needed. 
All smears are prepared and stained according to the technique of Papanic- 
olaou.^* 



Kig-. -1. — Clu.stor of malignant cells showing overcrowillng and loss of pattern. Case of sqiianion.s 
cell carcinoma of the cervix. biop.sy included. (XHIO) 


In our series, the diagnosis of malignancy in some instances was based on 
the findings from the cervical .smear while the corresponding vaginal siiicar was 
negative; therefore, it is advisable to take adcfpiate vaginal and cervical ma- 
terial from each patient. Vaginal aspiration alone is not the best jirocedure to 
follow for optimum re.sults. The menstrual history of the jjatient at the time, 
when the smears are taken, a history of hormone therajiy, irradiation, or jici- 
vic surgery are important i'or the evaluation of atypical cells. Smears should 
be. examined under high as well as low magnification. Isolated suspicious or 
])ositivc cells may be easily overlooked il only low jjower is used. 


The time reiiuired to examine a slide adecpiatcly vai-ies with the experience 
of the examiner. Screening of .slides can be done by trained pei-somicl, leaving 
only sns])icious and positive slides to the cylologist. With proj.er experience 
one may examine, on an average, four to six cases per hour. 
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used in this procedure. Tlie fluid was then spread on a slide and fixed immedi- 
ately in equal parts of 95 per cent alcohol and ether for at least one hour. The 
cervical smear was obtained by gently swabbing the external os with a cotton 
.swab. The fluid on the swab was spread on a slide and fixed in the same manner. 



I'’i£r. 1.— Vaginal .smear .sliowing normal .siiperncial cpiUiclial colls. (X'>10) 



Kig. 2. 

Fig. 2. — Irol.atcd malignant cell. (X5i0) 
I'ig. 2. — Cluster of m.allgnnnl coll.". (XaU*) 
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seen in metaplasia. "Tadpole-sliaped” cells and lijTpercornification are seen 
in malignant as well as in nonmalignant lesions; therefore, these features are 
not to be considered specific for malignancy. 

Classification 

The specimens are reported in one of five classes according to Papanicolaou. 
Class I and Class II are negative, Class III is suspicious, and Class IV and 
Class V are positive. The evaluation of each of the five classes is given 
in Table I. 

Table I. Classieication of Eepouts on Sme.vrs As Applied to the Diagnosis of 
AIalignant Neoplasms, After PapanicoixAou 


CLASS 

N 

E 

I G Absence of atj-pical or abnormal cells 

A 
T 

n I At'V'pical cells present but without abnormal features 

V 
E 

S 

u 

s 

p 

in I Cells with abnormal features suggestive but not conclusive for malignancy 

C 
I 
0 
U 

s 

p 

0 

rV S Cells and cell cluster fairly conclusive for malignancy 

T 

y I Cells and cell cluster conclusive for malignnncv 

V 

E 

Smears which are classified as Class I require no repeat until the next visit 
of the patient. Patients under foi’ty-five have pelvic examinations once a year. 
Patients over forty-five have pelvic examinations evciy six months. Those classi- 
fied as Class II require repeat of smear within three months, in order to check 
the pensistenee of atyiiical cells. In this group, we include nonmalignant lesions, 
such a.s vaginiti-s, cerviciti.s, polyp.s, leucoplakia, etc. (Pig. 7). Class III and 
Class I^' require immediate repeat. Investigation by other diagnostic methods 
.such as biopsy or curettage is strongly advised. Class V includes cases in which 
the positive "diagno.sis appears to be well established, but these are also .sub- 
jected to further exploration by other diagnostic methods. 

Laboratory and Clinical Data 

llurimi 1946 and 1947, 7,777 asymptomatic women were examined in our 
clinic. 4,1.60 in 1946 and 3,617 in 1947. Among the.se, twenty-two carcinomas 
of the female genital tract were detected. Twenty-one of the.se iwenty-two ease.s 
were proved to be positive fir.st by smear and then by biopsies. This is slunvn 
in Table II Thc.se findinir.s give us approximately one iio.silive ca.ve per 364 
women examined. The laboratory and clinical data are also shown in Tal)Ie II. 
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Criteria of Malignant Cells 

The correct diagnosis of a smear requires a llioroiigli acfjiiainianco will) 
Ihc norinal cytology of tlic material being studied (Fig. 2). One cannol over- 
ompha.size that the accuracy and dependability of the test depend upon a coi-rect 
interpretation of the findings. The criteria of the malignant cells as seen in the 
vaginal smear have been de.seribed in detail.^’ The most signifieanl of lhc.se 
are; 2. the tendency of the nucleus to be unusually huge in ju-oportion to the 
cytoplasm; and 2. Ihc nuclear richnc.ss in chromatin conlent, i.e., hyperchi-oma- 
tism, also fragmentation and irregularities of the nucleus will) Ihiclcening of the 
nuclear membrane and prominence of the nucleoli. Aherrcnt cells suggestive 
of carcinoma, ma^-^ be found either singly or in clu.stcrs (Figs. 2 and 3). The 
loss of pattern and overcrowding of cells is of particular imiiorlanec in the 
cluster fm-ms (Figs. 4 and 5). These aberrations arc characterislic of epider- 
moid carcinoma of the cervix as well as adenocarcinoma of the ftnidus. In 
adenocarcinoma an abnoi-mal vacuolization of the cylopla.sm is seen, in which 
the vacuoles arc frequently infilti-atcd by leucocytes (Fig. 6). Vacuolization of 
the cytoplasm m ceiwical cells has no .significance for malignancy. Thiclvcning 
of the nuclear membi'ane is quite often .seen in cjuiccr cells, but this is not sjxi- 
cific for malignancy because it is also seen Avith chronic infiamnuition and irrila- 
tion. 



Ki^. o. — VtiKinal smear of a case of (ntracpitlicUal carcinoma of tlio C'^rvix. (X'Oo) 


There are certain features which arc not pathognomonic of malignancy, hut 
may add .supporting evidence to .susjncious findings. Thos-e may he an c.\<-ossivc 
number of degenerated cells or the pre.sence of many active histiocytes. I low- 
ever, a histiocytic reaction may also l)e found in inflammation and tiormally in 
the po.st menstrual period, or following coitus: liowcver, in the absence of ihes“, 
their pre.sence in exce.ss i.s suggestive of a malignant process. lilceding whicii 
camiot be attributed to knowti causes may ai.so lie <-onsi<icri;'i .sn.vpicjou^ !<»)• 
malignancy. 

With the ]>resont state of our knowledge of extoliative cytoloey, wi- uavf 
tio criteria which could be applied in the diagno.sis ol juccam'onfU.s bsifUi'''. 
Kpidermization is considered by .some as p'recanccrou.s. Atypical cells arc te'j-u 


T.vrtr-K II. Laboratoky axd CBr.viCAi, Data in' 21 Cases of Carcinosca oe the Genitae 
Tract Proved by Vaginal Smears and Confirmed by Biopsies 
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^ Among these 21 eases the first smear was reported as Glass III in 12 cases 
(5{ per cent) and Class in 9 eases (43 per cent). On subsequent smears, 
spine of the original Class III were reclassified as IV and one as V. On review- 
ing the clinical data it is of interest to see that in three cases (14 per cent) the 
findings "were negative on physical examination, while the remaining eighteen 
eases (S6 per cent) showed some evidence of pathologj^ On further exploration, 
nineteen eases (90 per cent) proved to he carcinoma of the cervix, one case (5 
per cent) adenocarcinoma of the fundus, and 1 case (5 per cent) a metastatic 
spindle-cell sarcoma. Of the cervical carcinomas, 12 cases (63 per cent) re- 
vealed intraepithelial carcinoma, i.c., carcinoma in situ, five eases (26 per cent) 
epidermoid carcinoma Grade II, and two cases (11 per cent) epidermoid carci- 
noma Grade III. 


Table III. Type and Percentage op Cases in Table II. 


TYPE 

NUMBER 

PER CENT 

Intraepithelial epidermoid earcinoir.a 

12 

57 

Epidermoid carcinoma Grade 11 

n 

2:1 

Epidermoid carcinoma Grade III 

2 

10 

Adenocarcinoma, fundus 

1 

5 

jMetastatic spindle-cell sarcoma, uterus 

1 

5 


Table IV. Age Incidence op Cases in Table II. 


AGE 

(YEARS) 

NUMBER 

PER CENT 


35 to 39 

4 

19 


40 to 49 

13 

C2 


50 to 59 

3 

14 


G1 

1 

5 



There are two additional cases which liring out the problems of false ])Osi- 
tive and negative reports. Case No. 13,928 (M. H.) reported Class III on one 
occasion and Class IV on four subsequent examinations, has not as yet been con- 
firmed by biop.sy. This ease is not considered closed, and further exploration 
may confirm or disprove our diagnosis. Case No. 8,716 (H. D.) liad three nega- 
tive reports on smears, but biopsy was reported as positive for intraepithelial 
carcinoma. Pollowing a total hysterectomy, tlie surgical specimen was reported 
as adenosis of the cervix without cancer. 


Summary 


1. In 1946 and 3947, in the Strang Clinic of illemorial Hospital, approxi- 
mately 8,000 asymptomatic women had routine vaginal and cervical smears for 
the detection of cancer of tlie genital tract. The inetliod as applied in the clinic 
is discussed. 

2. The .significant features of the criteria of malignancy as seen in cytologic 


studios are evaluated. 

3. A classification of the findings on sineans as applied to the diagnosis of 
malignant neoplasm is presented. 

4. Our findings result in twenty-two positive cases of wircinoma of the 
female genital tract, which is upiiroximatcly one case per 35-1 asymptomata! 
women examined. Twenty-one ea.srs were substantiated by biopsie.s. The re- 



-ll (.'orviciil polyp {i/i;{/4G None (5/11/415 Hysterectomy 

(•'. b'. and erosion .IV (5/24/4(5 

Intraepithelial ca. 


Volume 5S 
Number 2 


CYTOLOGIC TEST IN EARLY CANCER DIAGNOSIS 


373 










I- 







i 



»r5 




I 

i 

i 






FURFURYL TRIMETHYL AMMONIUM IODIDE (FTAI) FOR 
POSTOPERATIVE URINARY RETENTION 


SIoKRis A. Goldcerger, M.D., Robert Landesman, M.D., and 
Jacob B. Burke, M.D., New York, N. Y. 

(From the Gynecological Service of the Mount Sinai nospilal) 

U RINARY retention and difficulty in initiating micturition have been fre- 
quent complications following abdominal and vaginal operations. Tlic 
associated discomfort and disability have at times resulted in prolonged hos- 
pitalization. Although many methods of treatment have been used, including 
indwelling catheters, periodic catheterization witli and without bladder instilla- 
tions, hot baths, tincture of hyoscyamus and other antispasmodies, the problem 
of postoijerative urinary retention has continued to be a major one. 


The urinary bladder^ is supplied by both the parasjunpathetic and sympa- 
Ihetie nervous systems (Fig. 1) ; their fibei-s convey sensations of vesical pain and 
the degree of muscular distention. The sympathetic effei’ent nerves furnisli 
inhibitory fibers to tlie deti-usor muscle and motor fibers to the trigone, internal 
sphincter, and smooth muscle of proximal portion of the urethra. These sympa- 
thetic fibers arise from the lumbar sympathetic .segments from L-1 to 2, running 
to the hypogastric ganglion; their postganglionic libel’s enter into the formation 
of the vesical plexus. Tlie para.sympathctie efferent nerves supply motor fiher.s 
to the detrusor muscle and inhibitory fibers to the internal sphincter arising 
from S-2 and 3. The postganglionic fibers arise from cells within the bladder 
wall. Division of the sym])athetic fibers does not interfere with micturition 
whereas section of the pai-asympathelic fibers causes jiaralysis of the liladcler. 
The parasympathetic motor fibers convey impulses for em])tying of the urinary 
bladder. Therefore, the most imiiortant pathway for conli’action of the bladder 
is the parasympathetic nervous system. A now parasympathomimetic drug, 
furfuryl triniethyl ammonium iodide, was used in an attempt to reduce and 
prevent postoperative vesical distention in gynecological surgery. 

Furfuryl trimethyl ammonium iodide (FTAI), commercially known as 
I'^urmethide,*' is clo.sely related to a large group of pai’a.sympalhoniimctic dinigs 
such as acetylcholine, ^Iccholyl, Doryl, mu.scarinc, jiilocarpinc, Pi’ostigminc, 
and phy.sostigmine (Fig. 2). Tlie general close relationshiji is ajqiarent after 
compari.son of their structural formulas. The actions of FTAI have been studied 
in animals by Fellows and Livingston.- and later in man by Y.vcr.son,- Bcasor,'* 
and Bondy,' and their co-workers. The subcutaneous injection of 3 mg. of FTAI 
rc.sults. after five minutes, in a diffu.sc flush, diaphorc.sis, profuse salivation, and 
slight tachycardia. Simultaneously there is a desire to void. Fystoinetrie de- 
tenninations reveal a rise in bladder tonus, lloentgen examination of the 


ureters and bladder with opaque material demonstrates active contractions after 
the administration of h'TAI. Tjarger do.ses result in a transient decrea.se in blood 
pre.ssure and a slitrht elevation in venous in-essurc. No instances of heart block 


ftinil.-ailiiK 


w.-- lif^rcbv n<'Unnwl!MK"’ '’Ur sr.itlouR' to ttio StnUh. Klldf .oti'! 
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maining ease eoiitinues positive smears in spite of I’epeated negative cervical 
liiopsies. One case sliowed negative smears prior to the positive cervical biojisy 
although the surgically removed uterus shoved only adenosis. 

Conclusion 

The results obtained in 1946 and 1947 vith the routine use of the cytologic 
test in the detection of cancer of the female genital tract have been very en- 
couraging. Other bod}' fluids, namely, .sputum, gastric contents, urine sedi- 
ment, prostatie fluid, and rectal mucus are nov being .subjected to cytologic 
studies in our clinic, as a screening method for the early detection of cancer. 
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pQpQ sympathomimetic Compounds 


A transient reduction in blood pressure of 10 to 20 nun, v.as lioied in one patient. 
Slight tachycardia vras frequent. After fi%-e minutes there %va.s pain over the 
bladder area: this ^.ras followed by an intense desire to %'oid- ->Iictnrition oc- 
curred in from five to twentjv miniile.s after paientenil adminhstrafion. 
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have been reported. Several patients have complained of mild and transient 
disturbance in visual accommodation ; this has ])een reported by i\Iyci'.son and 
Thau,® Doses as large as 10 mg. subcutaneously rarely produce gastrointestinal 
.symptoms. Roentgenological examinations of the stomach, colon, and gall 
bladder revealed no apparent, change in motility. Hysterosalpingograms reveal 
no contractions of uterine or tubal musculature. Oral doses as lai-ge as 30 mg. 
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j.’iir. I, — Inncfv.-ition of »Iu; blriiMi-r. (,\fti-r Jy.'innniitli.) 


cause only lid’s})! rat ion and an incrca.se in vc'jical tone. I'lAl was touiid to 
exert less’ action on the cardiovaseniar .sy.siem and lironchi ih.-inMcchuiyl, ami 
less action on the iia.strointcstinal ti'acl than Doryl and I^rostigminc. However, 
its effect on the bladder .seem.s to be sironeer and more constant than with any 
of tlie other drugs, Moreover, I'TAl may be administered orally: this n'^nn- 
ill a .slow* gradual summation in its effect, .simuhiting the tiormai ihvsire tor inic- 
tnritiini. 

At liie boginninc of our invest iual ion. patii-nts received h nnrii th’.de msK- 
entaueouslv in doses tU' 2.0 to 3 me. The use of tic- paremeral rdl. Jurnic jt 
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Pays post -operative 


kik. 


Casi: 2. — H. A. (oTOHoS), a oG yoar-oM wliito inarriod Avomaii, siifTon'il from ryrtorvvtooi'lo 
and prolapse of llio uterus. J’araiiietrial lixalion and anterior and po.sterior ei)I()orrfiapliy were 
performed on Feb. 19, 19-l.S. I'or six day.s after tla'.-^e operation.^ no voidino oeeurred (Fig. -1). 
Catheterization every six lionr.s yielded from 2(10 to 700 e.e. On the si'venth day patient 
voided 50 to 250 c.c. but eontiniied to have resiibial.« of over 500 e.e. On the eiglith d.ay Fnnne- 
thido was started; rcsidmds immediately deerea.sed to 50 e.e. with voiding of -400 e.e. Farme- 
thido w.'is continued for two days. .Sj)onlaneons voidings continued as long .ns the jiatient 
remained in the ho.spital. 

The authors arc indebted to Dr. Joseidi A. Gaine.s for permi.ssion to n.^-e his records of 
this case. 

Q,vsn 3. — K. F. (57-l!)S‘)), a woman, aged 50 years, was .ndmitted for urinary sfre.ss in- 
eoiifineneo and cystorectooele. On dan. G, If-lS, urethroplasty, and anterior iind posterior 
colporrhaphy were ])orformed. For five days following operation no voiding oeeurred and 
periodic catliotorization revealed from 200 to 900 c.c. of urine (Fig. 5). On the sixth post- 
operative day the use of Furmethide was started; spontaneous urination resulted, with re- 
siduals below 100 c.c. and voiding continued with amounts up to 400 c.c. 




NuXr^2^ FUEMETHIDE foe POSTOPEEATm 3 UEINAEY EETENTIOX 379 

Because of the collateral effects produced h.y injection of the drnir, and in 
order to simplify the administration, oral therapy was studied. Ten to twenty 
mg, were given initially and continued at 30 mg‘ three times a day until satis- 
factory spontaneous voiding occurred. Usually tlic drug was continued for two 
to four days; with the oral admini.stration, .slight .sweating and salivation oc- 
curred in fifteen to thirty minutes and a desire to void was present in thirty to 
sixty minutes. lilicturition usually resulted one hour after the oral dose. The 
side effects were absent or mild,- Salivation and diaphoresis were more easily 
tolerated when the patient was warned of such possible effects. Several patients 
received the drug orally for seven to ten days in order to note cumulative toxic- 
ity; none was observed. Prolonged administration was used to accumulate data 
as to the degree of vesical emptying and amount of residual. In order to te.st 
this drug further, Furmethide was administered to ])atients with prolonged 
postoperative urinary retention varying from three to ten days in duration. 
After such protracted periods of catheterization, spontaneous micturition began 
within twenty-four to thirty-six hoiu’s after commencement of FTAI lhera}\v. 

These satisfactory results encouraged the authors to use the di’ug earlier 
during the postoperative peiiod. ]\Iorc recently, as soon as the patient has re- 
acted from anesthesia, Furmethide was begun in order to pi’cvent the need for 
catheterization. At present the routine use of the drug commences with the ad- 
ministration of 10 mg. of Furmethide three limes a day as soon as fluids are 
tolerated. The drug is usual!}' given four to five hours after o})eratio75 to initiate 
micturition at about six hours. If the oral use is contraindicated, 2.5 to 3 mg. 
of Furmethide may be given subcutaneously every eight hours. The ])rcscnce 
of vaginal packings does not contraindicate the use of the drug unle.ss actual 
compression of the urethra has been produced. If definite obstruction of the 
urethra or neck of the bladder is found, Furmethide should not be used. 

In this preliminary report we are analyzing the data obtained from one 
hundred patients (Table I) who received Fui-methide after vailous gynecological 
operations. In this group there were two failures, which will l)e described in 
detail. 

Table I, OmaTivE Cases Tkeated With FTAI 


AMominal Operations 

Total lij’stcrccloniy 
Subtotal liYstcrcctbiuy 
Adiioxal re5ectioii.s 
Jlyoincctoniy 
Lax)arotoniy 
I'aginal Opcratio7ts 

Parauiefrinl fixation and anterior and 

po.^tcrior repair 

Urethroplasty 

(a) Kelly type 

(b) T.antaluni plate 
( 0 ,) Fnse.ia lata 

Anterior and posterior colporrha[iliy 
T./'fort colpoelei.-'is 
Ee.'cction of Nulva for tumor 


2(1 

17 

10 


41 

L’-l 

S 

0 

1 

7 

1 
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Case Reports 

The following cases are representative of our results in tiic patienis snulifu 
in tlic various ]ihasos of this investigation. 

1. — 55 . JC. a .'»S-yenr-ol.i nhite •.vornaa. y.-s<; f-'-r 

atid fir.s*. deitrf-e uterine prolap^e. On leb. 19, 19i^*> .... .. 

posterior colporrl-.apliy wore perforni'-'d. For Iwo dry? after op'-rat;en paU'-at 
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i.anukmman, ant? j'-riiKi; 


/W;, ). 0^^'.. (< Grr"-' 
iV4'/ 


(,L\sr. M. (r»7(i771), IS -10 yi'nr-oM ‘.vJiift' ifi*, n<!rfi)t!<'4 f<>r a fibroid 

on 3' i'l), 3038^ u tom! itriil 

formed. I'or flic Jir.*-! Iliirty Imttn' [•r'.'.topenitivcly 'bo fmtifut did im? void fi'ij;. (sj. Cnthc- 
leriziitions rev.-iliHl I'Oi) {o 7(,>{) r.c. At thirly-foiir fioiir? jii.-iojmr.ntivHy, Furmf’Jii.ie n;-.f 
l)0):riin ornlly, TeMultinsr in the iiiitinthijr of .‘.{lontoneou'" voSdii!;; of froiii 1ie» to tfn) e.c. C.-sthe- 
tori/(Ml tirino volume drojipnd preeliiitfu!!.ly «o thnf ftfi<‘r two ihtvr fc>idurd onlv c.r. 
Spon(ntioou« voiding of hirtii; nmoutdfi eoufinue i :ii(d j<:i;ietit d'c- diurto'd, 

4 lie uutliorp ore iiid(d»t<'d to Jtr. Arthur M, l).-.vid« for je'rmi^'dor! to un' hi" reeordF of 
ctu-e. 

Cahj: S. — T\ I). {o7ri7!'fi) , n -tll'yf'rtr old white jfnroui*. uoionri, urt*' ttdrt;ittfd, eotuplesran!: 
of uriniiry .•.Ire":^ ineontineiu-.'. On J'eh. 3't, Iftt't, n fn-da lafa tsrethnf{d;«-}y. and anterior 
and pfistorior eolperrliajihy were perfornasi. For t-itthloet! honra tift^r opern.tiriri no voiding; 
ooeurrod (3'ijf, 7). Catlieteri/fttion't revealed urine voliiMe''' of fron! F*'! to o04 e.c. Fisrnie* 
Ihtdo was atarted. reaiiUin;,'^ in pronifd nrinatiou «.f ?,(U\ ?„ -jiiu \vith re-i.luaF of 2.7 e,c. 
I'urniethide Iherrtjiy \v:>a diaeontinued after tuo iltiy." and *ipott!.'iju''(!|i: voldint;" fe'enrred there' 
after. 


C.\t?r. ti. — F. L. t^.'j’^tKI'tri) , u ^Vl’ln;n!l, tsfo'd ("'ri, tnidi-r;’.*’!!* r)per;iti‘!;j ors May B, for 

eompleto uterine prolapse with everrion of the vartina. Parate.etrial fasation. tmd .anterior 
.and ]K>?ter5or ctdporrlmphy were performed. 'l‘wo v.a"in:il pachinj;-! varre left in ph'U'e. Five 
hours after the operation ])atiPiit received lu ni". Furinethidi- and four hour.' later slie voided 
200 c.c. Two hours later .‘<he reeetveii a .••eeond dc-se of 3‘nrmi-tlnde and oiiedinlf hottr hater 
she tignin voided, Furmethide was eojitiaiied for one more d:iy and .spontaneous mi'Otitritioa 
continued. Sueh an e.vtensive operalioii usually require.s from two to fire days of e.athetcr- 
ir.ntion. In thi.s ease, FT.'\.I rc.stilted in early voidint; without miy eatheteriratinn. 

C.\sr 7. — B. f?. (.u77(ili0) (Fivihire Xo. 1). A .'i2-year-old while, .Toadsh, pant ii, pra- 
vidii ii, diabetic rvidow wa.s ttdmifteil bts’.ausir of ;i hirne cysloreetotade and prolapse of the 
cervical stump. A .supravaginal hy,ster»v.tomy and bilatend s.'!lp>nt; 0 't!O{)ltr)rcetomy rvere per' 
formed in lO.'M for tibrokls and ndonomyo.'is. 1,'rine on admission sho\ve<l a two {dn.s allitimin 
with many white blood cells in elnmp.s’, DiabiUic stattis wtis s.atis.^'aeforily controlled and on 
March IS, lOdS, it paramclrial lixtilion, tiiid anterior and jms'.crior eoljmrrhtiphy were per- 
formed. Furmotbide orally, 10 mfr. throe times a day, was betnni i)ostopcrativoly; only two 
doses were administered. 'I’lic driip was stopjied by a member of the honso statT hcoause of 
profuse salivation. Urine enltures revealed Stnphjilocarciif: aumix. BnciUti.-! coJi, enterococcus 
and JSacillus jit/oei/oarias; this nrimiry tract infection was treated with sulfadiar.inc and later 
with streptomycin. Bceanso of bhubb'r seditncnl and inability to void, an indwelling: catheter 
with tidal drainage wa.s continued from the spcond to (he lifteenlh postoperative days. After 
removal of the catlieter, sjiontaneous voiding began. On the twentieth day, urine was clear 
and micturition was normal; patient was discharged on the twenty-second day with a good 
postoperative result. 

Case 8. — T. C. (u7S2-tO) (Failure No. 2). A .">3-year-old white, para iii, gravida iv 
was admitted on March 22, 19-18, because of third degree uterine prolajiso. The vaginal mu- 
cosa was found to be dry and paper thin; this condition was treated with slilbcstrol, 5 ing. 
daily for six days. On April 1, 1918, a paramctrial tlxation, and anterior and posterior col- 
porrhaphy were performed. At the time of operation the vaginal mucosa was found to be 
markedly tbickened and cdcmatou.s. Postopcrativoly, an indwelling catheter was introduced 
for four days and prophylactic sulfadiazine was administered. Urine culture showed entero- 
coccus. On the fifth postoperative day, Furmethide was begun orally but voiding failed to 
take place and the drug was discontinued after forty-eight hours; repeated catheterizations 
were required. The external urethral meatus was markedly swollen and edematous; a large 
area of the suture line along the anterior vaginal wall showed necrosis. Hot baths and he.at 
lamp applied to the perineum were begun. Finally the edema began to subside and Furmethide 
was again begun on the fifteenth postoperative day. Voiding started on the following daj. 
Further course was uneventful and she was discharged on the eighteenth postoperative day. 
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(U)hi>ni:u(;Kii‘, i.andksman, and i'ammck 


At.:. hUy,.., 

I'AV 
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Comment 


( \'isf.s 1 jiikI 2 !ii(' of the nvj t'dow {yjK; of ‘vitii 

liirtjc’ rosi»luii1s jtiul wilh (trot I'.'iclod jjfi'iofl.s of j»osfojH>ra!ivc (lifili'iilioti. [''ollov.’- 
iiifx the use oi l'’urmi‘thi»lo, proinp! relief of ihe fli'Jteiiiinii jnnl rt'turn t't Jionii;)! 
inieiiiritimi resulted. ('!is(»< :{. •!, jiud o are evamjdes io whieii no voulintr oe- 
euri'f'd prior 1<» I‘'uriiiel]ii«le; treatiueui with resulted in prompt voitlimj: 

willi eontiiiuotl spouianeous einplyittj'. In lids seeond ,erftup, llie tise of liie 
drufi wtis luMiUii ill vnriotis postoperative limes hiuVue atiy iiiutine metliod of 
ndmijii.sl ration was estaldislied. {'ase {] represent.s the pK-’-eip method of ad- 
iniuistratiim four to five hours followiu!^ the opeiatiosi uithfoit the use of routine 
eatheferizaf ion. In this eas(‘, inunediaie .sponianeoii.s voiding' oeenrred and no 
eallielorizntitm was reiptired. 

Tn Case.s 7 iind 8 ^’nrlnethide failed to initiate- tiorjua! niietnrition; tiie 
authors h(diev(* that .several faeior.s were in operation. iJoth eases Inul severe 


nrinary infection and .siipf-rinijaesed nn-ehaiiieal trntuiut pr«idne(-d by the use of 
indweilint; eathetei^s. In tin; fu-si ease, initial trial wsis limited to two doses 


only; Ihe rlru^r was diseonlimied heeause <tf minor sidi> effects and misinierpreta- 
tinn of tlie imimrlanee of salivation and per.spiralion. In the seef)ml ease, edema 
ami later necrosis of the ant(‘rior vapinal wall and <’,\fernal urethral meatus 
prevented tiorinal paiide.ss micturition. Severe Icmesmus was also jirc.scnt. 
i’atlteterizalion was continued until the local infection had siihsitleil. 

In pyneeoiooieal snrtiory, urinary retention remains ati important problem 
durinp tlic inunetliate jmsloperative perio<i. Msin-eially is this true in operative 
eases that involve the antt-rior vaydiud wall and urethrovesieal neck, Tn this 
firoiip of one. hundred jiatients. tiie use of a new parasympathoiniinetie drni: has 
been of value in initiatin': normal inieturition with >j:ood ejnjMyimzof the bladder, 
and greatly redueing the nnml.ter of eatInUerizations. Tn ea.ses of protrneted 
posloiierative nimniiw retention, this drug was of definite value in initiating 
spontaneous miet\irition and vomoviivg the need for further eatheterization. 
idore recently, tliis drug has been adininislerod ]>roi>hylaetieally in tlic immedi- 
ate ]K)slO]ierativc period re(iuivin‘g: no eatheterization. In obstrnetion of the 
urethra or vc.sical noek, or in .severe urinary infection, the drug is eonlraindiea- 
tcd. The authors believe that this initial investigation has indicated that FTAI 
lias a definite, jilaec in the arnuunenlariuni of tlie gynecological surgeon in the 
jirophylaxis and treatment of nrinary dy.sfunelion following pelvic surgery. 


Summary and Conclusions 

1. Funnelhidc Avas adininislorcd for iiostojicrative urinary retention fol- 
lowing gynecological surgery in one hundred cases. 

2. No serious toxic efreets Averc oh.servcd. 

3. The routine use of I'''TAT orally in doses of 10 mg. throe limes a day i.s 
an ad.iuA'ant in the ])revcutiou of urinary retention folloAving gynecological 
surgery. 
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(^crt'ltrni (is'^ik-h show hypcn-hrotunti** t'ramiliK. via-uolization, niul fmc- 
iiioiitJitioii of the tissues. Thin is iu<is! inarkfil jit tju! aftliTior liyijothulrrius. 

A<Inir, nii({ Ariicli" uunlyzoil vasauiitr iit tox<-ini;is 

jiiujoy aiul fiiuiul a lunrkcd sail tif hloot} jM'fKstU'i?, jtrifjr to <i<.'Hv<'rv aiol unao- 
cotnpasiicd by hemorrhayo. Mfllh-oy* l•onc}u»^.■(l that ‘Jua-k af'.'ociatod v.ilh th<.' 
puorjM’ral slato was <hif So foxotiiia. lk*IiOa‘ ('osifinHcd this and statod Ibat syn* 
t’opc duriiitr (aiinmpsia is atSoMdcd by acuto pubnonaiy odotiia and that tiio con- 
dition rcscinitlcs aiiapliylaxis. Noaropsy fnidimi'S snpportod this. In this con- 
nection DclitfC has .stated, “We believe that tin; nephritis (in eelaiiipsia) is tmly 
part t)f the general jiieture affeelinu ail the eapillarie.s and body tissues.'’ And 
Moon’ writes, “Most of the j>a!holoa:i»r sttnlit-.s on eelnnipsia have eiatdiasi/.ed the 
renal abnormalities and havt; failed to rta-ord the apja-aranei- seen elscv/lierc. 
Wlu'ti the eondition.s in tillier visetun have been descriiied tiu-y eonform closely 
to the jiatholo^y of .shock.” 

Tiuis. i>a 1 holooic fintiinus in eclampsia are stiymsfive of a histamine or 
histamine-like reaction. 


(Jhesley’’ fouml that pre|j:nant women who have more “available water” 
than normal develop toxemia seven times as <»ften as normal .subjoct.s. When ex- 
cessive “available water” and lowered scrum protein were found tof'ether. there 
was an increased disposition to celam])sia. However, lie states’' that oncotic 
pressure of ti.ssue fluid is not inerensed in toxemia and capillary permeability 
cannot, lie ijrcat as indicalesi by the low protein eontmit of edema /lin'd. Also, 
rate of filtration from arm eajiillaries was less than normal due to increased 
hydrostatic pressure of the tissue simces. 

^McLennan' showed that the filtration throinrh capillaries in pregnant, tox- 
emic women is le.ss than filtration rale in normal pix'gnaney, because of tlic 
pi’c.sence of edema. 

Studic.s on blood volumes in pregnant women have been in amoement that 
there is a gain in total volume of blood and that there is hydremia, hut they do 
not agree on amount, b’oecntly, itlaearthnr*' showerl tbat there was a relative 
bemoeoneentration in toxemic women. 

In sjute of some conflicting evidence, T fell tbat there arc enough pathologic 
findings to su])port the thesis that the manifestations of pre-eclamptie, toxemia 
are due. to some bislamine or histamine-like .suhstnnee. The work of Smith and 
Smith” on the ])resence of “menstrual toxin” gave added support, in that it 
might be the in.iuring agent which would release histamine by its noxious ac- 


tion. 

Thus, I felt that a trial with an antihistamine drug on a pre-eelamptic 
woman would be .iiKstificd, altliongh a careful search of the literature failed to 
reveal any previous use of antihistamine drugs for this pur])ose. 


Material 

Patients were chosen from the i)rcnalal clinic of the Newark City Hospital. 
Ninety per cent of these patients are Negro and are in the low-income grou])- 
Tliey' frequently miss their clinic appointments even tJioiigh they might be ill 
and are inform*ed of the importance of prenatal visits. Some who are acutely 
ill and are urged to enter the hospital unll refuse to do so and have to be treated 
as mnbulatorv cases. The visiting nurses of this clinic see patients wlio inks 
appointment.s at home, take their blood prc.ssures, and try to see that 01-del’s arc 



THE EFFECT OF TREATMENT WITH AN ANTIHISTAMINIC DRUG 
, ON BLOOD PRESSURE AND URINE IN PREGNANT WOMEN 


Dawd B. Hofpmax, Newark, N. J. 

(From the Ncwarlc City Ilospiial) 

N O ADEQUAl'E exi:)]analion lias .ret been advanced for tlie ])afliogcne.si.s of 
pre-eclamptic toxemia. It seems to me tliat there is an impressive parallel, 
however, between these disorders and the type of .shock produced by histamine- 
like .substances. Recent studies’ show that in shock there is, at tii-st, a rise in 
blood pre.ssure. This remains high until decompensation takes place. In this 
connection, Moon’ writes : 


“Any kind o£ injury causes the adjacent capillaries to dilate and become 
more permeable. This is a local physiologic effect resulting in inflammatory 
hyperemia. The action of osmosis and maintenance of fluid balance between the 
blood and the tissues arc absolutely conditioned upon the presence of a normal 
semi-pcrmcable membrane between tho.se compartments.” 

Moon continues by explaining that conditions which affect the endothelium 
adversely alwa3's alter this quality of semi-permeabilit.v: “Abnonnal endo- 
thelial permeability upsets the meelianism of fluid balance and of alrsorjit ion by 
which the blood is maintained at a composition and volume within physiologic 
limits; as a result, the blood volume decrease.s, and its concentration increases. 
Disturbance of renal function re.sulUs, for the ])roeoss of filtration through the 
glomerular endothelium is lowered progressively with hcmoconcentration.” 


Shock Occurs in vaiying degree.s, and dcvelo]is with vaiying I'apidil.v. We 
are here concerned with that tj-pe that docs not develop loo ra])id!y. 

Beside the findings as above stated, there is, in a slow-devclo])ing <‘ase of 
shock, "A decrease in the alkaline reserve, a hcmoconcentration. a dccrea.'^c in 
the plasma ratio of albumin to globulin, decline of the sodium, and an increase 
<h’ the potassium in the blood.” In .shock there is also a retention of nitrogenous 
Waste. 1’he urine is coneentralcd. its sjiccific grai’ity elevated, ami it contains 
casts, albumin, and red cells. 

Postmortem examination of animals or human beintrs wlu) die in .shod; re 
veals congestion of the ])leural and jieritoneal surfaces. The venules <tf tin 
omentum arc congesied, the mucosa of the intestinal tract devclojjs a deep eya 
notic color. The lungs, liver, and kidneys iiecome <lccply congc.sted. I’iic tis,-.m- 
of the vi.s'cera exhibit distention of the capillarie.s and the venuh's. Tin^ parcii 
chymafous or granular degeneration of the kidney is .sometimes sliehl and some 
times markcfl. It, is (‘ vidcnced by the usual slight pallor and swelling of tie 
organ. oxcej>t when the pallor is overshadowed by coinrcstion. ami l.'v hne erasm 
lation and vacuolir.ation of the eytoi>lasm seen micro^ejini.mliv. .\'eer«>s!s m in* 
liver may concentrate around the central vein or m.ay he irregtii.'nly dissnlnuid 
These areas of juirenciiyniattms tiegencr.ition ar«' jirohald^' /lue aneo.ia 
is a marked fe.nture of latter stages of .shock. 
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Pyi-ilu'iizmniiH! wns mlmitiistcwl. I'nticiu 1 hnfl an initial (lr..p in blood iiros- 
suru from .142/88 to i:ifJ/8n. hut, than it firndiinlly ro>»‘ to 144/8(1 and a .stiH- 
Idi'tb I'CSitltod. Piifionf d had to ho adrttidod to tiio hospital hn- a jo-o-oofainp.sia 
and dclivcrod a livitip oliild six d.'iys aftor adnitssi<»n. Slio had a hyportcn- 
sion in her last proj^iinnoy wldolt had rosnltod in a stillhorn. Pationis d, 0. 8, 
and 0 had historios of liypoi‘tonsit.<n in uno tn* more prcvtdu.s pji'i^tianfios. 

Patient 8 .stopped Pyrihonzaiuitjo two wook.s hei'orf- deiivf'ry and fhoiv v.a.s 
a pradind rise in her blood pres.snre from 124/00 to IdS/st) and it remained at 
this level until delivery. 
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Blood pres’sure l-IO/.Sl) to 100/50 in otie week. 
Remained at this level. 


’Treiitmniit .'iO ma. P.vi'il)i>ii/.uniini'‘ thn'c tinic.s tUilly. 


Group III. Alhumiuuria and llypcrtcusiou . — In this eatemny fifteen pa- 
tients were sltidicd. Twelve patients showed a substantial drop in the blood 
pressure under medication. In tlio other three (Patients 12. 18, and In) there 
was either no change in the blood jirc.ssure or there was a definite ri.se. and no 
effect was .seen in the allnnninuria. In Patient 11 there was a di-op in the blood 
pre.s.surc ))nt no effect was noted on the aii)nminuria. 

Several of the patients’ lii.slories during this study require closer attention: 


Patiknt 2 . ^Undcr medication, tier blood prcFSurc dropped sati.'^factorily. When Pyri- 

benzamiiie wa.s’"diseontinued, her blood pressure rose sliarply and slic bad to be admitted to 
the hospital with a diagnosis of prc-celampsia. This happened twice during lier pregnancy. 
After her second admi.ssion she continued Pyribenwunine and no furtlier (rouble ensued. 
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carried out as to rest, salt and fluid restriction, etc. If a rise in blood ])rc.ssure 
is noted, albumin is found in the urine, or an excessive gain in weight is noted, 
the patients are placed on a sodium-poor diet and fluids are restricted. If, in 
spite of this regime, blood pressures still remain high, or albuminuria still ])cr- 
sists, the}'- receive 50 mg. of Pj-ribenzaminc three times a day in conjunction 
with the salt and fluid restriction. This regime was tj'ied ojiiy on patients in 
the clinic and was not followed in the hospital. Blood ])rcssure.s'werc considered 
elevated if they were above 140/80 in patients whose normals were below this 
as noted in former visits to the clinic. 

Patients Treated 

The patients were divided into tliree grou]>s : 

Group I. No rise in blood iiressure but albumin persisting in the urine. 

Group II. Ei.se in blood pressure but no albumin in the urine. 

Group III. Both rise in blood prc.ssure and albumin in the urine. 

Group I. Albuminuria Only . — All urines were noneatheterized. Albumin 
was determined by heat and acetic acid and was reported as one, two, three, or 
four plus according to the density of the cloud. 

Thirteen patients in this group were treated with 50 mg. of Pyribenzaniine 
three times daily together with salt re.striction. Only patients who did not 
respond to the usual therapy of salt restriction were so treated. 
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•Fifty inllllgrtuns Pyribcnr-iinlii'? tlirc-f! time.*; dsiHy. 


The urine did not become free of albumin in two j>atients (Ihiiicnf.s 1 ami 
0) of this group. Both of them wore primijtanis and hot h were in flic v. ry 
.voung age group. In only one jtatient (Patient 5) did albniidt! a£raj}i ri.ajipiar 
iti the urine after the discontinuance of PyrilK'tizamine. Itt ten p.-itii rit.*'. t.m- 
tu'ine was free of albumin after one week of this therapy. 

Group n. Huprricnmm 0 a Ig.— Twelve patictiis weiv tnatf-r. us tms enmp 
'IVn patients Inufa substantial fall in bloml presMue wiiich wa.-^ niaunaui. d on?!; 
delivery, (in two patients (Ihiticnts 1 and o; no imprini-ur-nt v..;-. no.' l a.>"r 



HOI’FMaN 


Ar-.j O’m; /, (Jjf*. 

A-.s-u*. vnu 




l<t'iiynttiini> wi'tc tlx-n oriit-rt'd tiitf'i' rum- Hit l.lmtA jTi-'-ur.'* n. 

ill alxml slirc- i,f|- urin.. .-fmljiinii! n mic plu!- nH>un:tti, Tlic jjcxt nin-- 

AViH'k.H ^ll(• iliil niK iijiiK-ar in (‘linii' niisl iin ini-tjii'ntifin \v;<> {;i\f'}i. H«t {/ItKifl jin-'-Hin' j'fiulnaliv 
irUtnlani t„ u>i<l 1 i*t tirlru« n jiiti*. itlliniiitn, Sim v.:s*- nt 

(Iti.'i (iiuo uiwi (Ii'HviTim! ji livirii' diiM i*. v.i-i't; Ifi’iT, 


PatUA.’T hull rt hi*-liiry iif }irc> •‘••itiiuiiHirt in Jut iinif thiril jirr-y’- 

Tinnrif.i, I’lnlfr J'yfjlM'ur/uniiiu' tiiufiijiy, lii-r hlnful jifn—uri' f!ri'j>j“al ftori; ti> 

in ono wt'ui;, 'I'hi-i iur4iiTi5it>(i wnt ili»!'ii!i<iiiti(',l nn4 in thn-f linu- !,-r hhi.til j-rov-arc 

r0,-o to IfiO/lhO. UmltT Pyiil-i'ii.TUDinu Jot Mmul tiK’-iin ttruflnnliv to H’.O/kO 

nnd ri'ni:iini‘4 ui tliix Icvul tintil tii’iivtTv. 

I’atO'nt ,11.’ 'I liin jiut ii'tU '.1 litoMil •iri'l'j'i’'! utuhT Pyfiln'iTutfiir.u from i 

to 1U»/S0 iii Hvo u'fi'icH, No rliunp' iir<'urrc<l in ilm rilliitfitiinirin I'H'/o jiIi;. uimti incsruTttiiin 
Wtui 8t!irti"l). JIiT l)lii('4 j'irt'S“itro j;t;i'lt!unv titul ri-ai'lii"* in tisrif 

II roninitif'cl nl this Inst h’vo! until ilulivcry. 

I’ATtl-.Nt rj.-'Oii U v;iU-frc- ilict, ilrojijii'tj ffcin Jth.'l*** 

to I!‘2/70. Ilowcvi'r, Iut iiriin* still oonttuiii'i! :i tht>'f j.ins nlhuiiiin. I'vrihi’nrriniiric. ufl tu". 
thrOii tiini's iluiiy, was ('rt’s-rihuil. Four ihiV'- ufter l’yri!»Ti/;iiiii!if o:i< iTiiiTisl, h-cr Mivo'l 
prossiiro was ITfl/llth Sho was nrlinittoil to tho l!o*^j'itrsl for a. }>n' i''rlraayt'i' toxornin for a 
jioriotl of niio uis'h. Whoa sho roturni-il to (la* olinio ji il:\y afior iti.-'-harjio from tho fio?’ 
pital hor hlotnl [irossuro wu'i l-'!'J/7<i ami .•'ho hail a thm- phis alhuntiauria. Ajiaia ai'i iiift. 
Ihroo tijni'.s ilaily v.t>ro onion’d and her blood j»ro-»uro ro-o to l.'h'./jon, Jlor iirino still cor.' 
tniaed a throo jdus albmnimiria. Sho dolivorod .'•oon afior this visit to tin- (•liaio, throe wcoks 
prcriialurcly, and her baby died inn days after birth. 


I’atii;st l.'l, — This patient \s hlmid pressure rose .suddoaly from Fdo/^^ip to I70/Ph with 
a throe ]ilus albuminuria. Oao hundnul tii.T, Pyriboaramine tbree times daily were ordered. 
Ko eimUBe necarrod in tho hyperteasioa nr tho albamiaaria in two days and the patient wn.s 
, admitted to the hn.«pilal for pre oohimptie toxemia. She returned to tho clinic two weeks later 
at which time her Idood pre.ssare was K!‘d/S2 and her urine oontnined three plu.s alhuiain. 
She was phieed oa fiO mtr. Pyriben'/amine lUn’c times daily. Xo ohnaite cioourred in the hyper- 
tension or the nmount of nlbnmin in tho urine, ffhe dolivorod a stillborn infjiat eight weeks 
later. 


rATli:N'T lil. — 'I'lii.s ])ationt was started on aO mg. Pyribonzamine when her hlood pre.s- 
sure was and her urine eontainosl n one plus anuimin. Her blood pressure gradually 

climbed to I.")2/7’l .and no ohangc ocourred in tbe amount of albumin in the urine. 


Summary 

1. Porky paticnls were Irciitod with Pyrihctiztimiiie. 

2. Thirlcon patients liad albuminuria: 

a. Eleven became albumin free. 

b. Two showed no improvement. 

3. Twelve patients were treated for hypertension : 

a. Ten showed a definite drop in blood prc.ssurc. 

b. Two were not benefited. 

4. Fifteen patients with bypcrlension and tilbiniiinnria were treated : 

a. Twelve showed a definite drop in blood pressure. In eleven of 
these, the urine became albumin free and they im]irovcd. 
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Table III. Group III, Hypertension anu Albuminuria 





WEEK 

STARTED 


RESULTS 


1’ATIENT 

NO. 

AGE 

GRAVID- 

ITY 

MEDICA- 

TION* 

BLOOD PRE.SSURE 

URINE 

DELIV- 

ERY 

1 

29 

ii 

30 

150/90 to 120/80 
in one week 

2-f albumin to negative 
in one weeic 

Living 

2 

29 

i 

24 

166/70 to 120/68 
in three weeks 

1+ albumin to negative 
in one week 

Living 

3, ■ 

21 

i 

24 

150/90 to 122/70 
in one week 

2-t- albumin to negative 
in one week 

Living 

4 

24 

m 

37 

140/80 to 124/80 
in two weeks 

1+ albumin to negative 
in one week 

Living 

5 

17 

i 

35 

144/82 to 124/80 
in one week 

l-f albumin to negative 
in one week 

Living 

6 

37 

ill 

3(j 

146/80 to 110/76 
in two weeks 

l-f- albumin to negative 
in one week 

Living 

7 

34 

viii 

32 

154/90 to 132/80 
in two weeks 

1+ albumin to negative 
in one week 

Living 

8 

32 

xi 

32 1 

184/90 'to 126/76 
in tlirce weeks 

3-f- albumin to 1+ in 
three weeks 

Living 

9 

26 

vi 

32 

150/100 to 130/80 
in one week 

1+ albumin to negative 
in one week 

Living 

10 

21 

iii 

34 

140/80 to 112/80 
in two weeks 

l-f albumin to negative 
in one week 

Living 

11 

37 

V 

32 

140/80 to 116/80 
in two weeks 

2+ albumin. No change 

Living 

12 ■ 

23 

i 

34 

132/76 to 136/100 
in one week 

3-f albumin. No change 

i 

13 

27 

i 

30 

132/82, No 
change 

3+ albumin. No change 

still- 

birth 

14 

16 

i 

38 

154/78 to 148/88 
in one weeic 

2-f albumin. No change 

Living 

15 

42 

V 

32 

132/72 to 152/74 
in two wcelcs 

l-f albumin. No change 

Living 


*Fifty milliRrams Pyribenzamine three times daily. 

tFor f\rst two clays medication 100 m&. Pyribenzamine three times daily. 
tBirth three weeks premature, died two days after deliverJ^ 


Patient 3. — A similar situation cxisterl in tliis patient. Her blood pressure when 
medication was started was 144/00 with a two plus albuminuria. In one week, lier urine was 
negative and her blood pressure was 134/80. She then disappeared from the clinic for eight 
weeks. On her return, lier blood pressure was 150/00, urine was negative. Under Pyri- 
benzamine in one week her blood pressure was 122/70 and remained at this level until de- 
livery. 

Patient 7. — This patient had three stillbirths. Slie had pre-eclarnptic toxemia during 
her last five pregnancies. She was at first treated when her blood pressure was 140/00 with 
a one plus albuminuria. In one week, lier urine was negative and her blood pressure was 
120/80. predication was discontinued at this time by error and the following week her blood 
pressure was 154/00. Her urine at this time was negative. Under Pyribenzamine, her blood 
pressure reached 132/80 and remained at this level until one week before delivery, when 
Pyribenzamine was again discontinued by the patient. .Tust before going into labor her 
blood pressure was 150/110. 

Patient 8. This patient has had severe pre-eclampsia since her fifth prognanc\-. Her 

last pregnanev ended in a stillbirth. She placed herself on a salt-poor diet two months before 
her appearance at the clinic and had been taking, daily, epsom salts for three weeks. At lier 
first visit her blood pressure was 184/00 with a three plus albuminuria. She refused to be 
ho.spitalizcd and was placed on 100 mg. Pyribenzamine three times daily. In two day.s her 
blood pressure was 162/00 and her urine contained a two plus albumin. Fifty mg. of Pyri- 




NEW METHOD OF DOVETAIL APPROXIMATION OF THE LIGAMENTS 
IN VAGINAL HYSTERECTOMY FOR PROCIDENTIA ' 


A Preliminary Report 

H.utuv S^TccKi’.irr, M.l)., ani> -Ia'.ji'.s R. Hr.j'.iiux, M.f)., 

r’itn,Ai>r.i,rniA, 1 *a, 

( Ft'fitu flit' Ut nt ttf ftml I'nhiui), ,1 f f'rmir. ) 


T he ])urp()so ctf this pupi-i- is to |in*,scnt ;i vnrintiim in the hainllinir of the 
sitnnps of the hroad littaintMils <Iunnt' vnirinnl hysti-reetomy for proeiiionliu. 
This inorlifieation adds to (he support of liie hholder and vatrina! vault, thus 
diminishinu tin* lihelihood of deseent of tin* hladdiT with re(!Uirenee of nrinary 
symptoms timl prevent ini; siihse(pient t>rolapse of (he vauinal vatiU. 

The indiejilions for v.'p^inal hystereelomy and its merits will not he disetissed 
here, ns these hjive iieen a<lef|ua(ely tnsited elsewhere in the medienl literatnre.*'’ “ 


IJnfortntiaU'ly, it is dinieiiH (o ass(>ss the value of (he various proec'diires 
which have, from time 1o time. l)een .snt;ye.ste«l for the manat;emetit of the. stumiis 
of (he hroad li'jtaments tnid repair of (he pelvic floor in vatrinal hysterectomy for 
prolapse. For a lime, dnrint; llie years followini; (he report of the Mayo-Ward 
Icehnitpie with imbrication of the hroad lijiaments, it .seemed as if this method 
was indeed the. host, answer to (he in'ohlem, and tltat a stattdard method had at 
last l)cen attained. Recently, however, a mnnlter of ittnovalion.s in leehnique 
have been .suggested, tind several .•irti<'les have appeare<l. taking up anew the 
sni».iccl. of the aimtomy tmd physiology of the structures involved.^* •• ’* Tho.se 

facts would .seem to indicate tliat .some uncertainty has arisen as to the efficacy 
of the ]\rayo-Ward technitiuc. Follow-iij) rcitorts and stati.stics of end re.sults 
arc so few' and far hotwoen. (Init we cannot look to them for help in selecting 
this or that method as likely to yield best results. 


There have been several articles written attributing to various anatomical 
structures the ma.ior importance in uterine sui)port. Among the.se are articles 
b.y jMengert,-'' Barne.s,^ W. Slmw,-"' JTarri.son,' and J'owcr.* 

Just as different .surgeons consider various anatomical structures as the 
major source of uterine supjmrt, so various o])erators have devised techniques in 
their efforts to get excellent results w'ith Aoiginal liysicrectomy for procidentia, 
as the Mayo-Ward tccliniqiie, the Gellhorn-EmmerF' - modification of the Dick- 
inson technique, the Veenboer and Kooistra® technique, the Heaney'’ leehnique, 
the Campbell’'’ technique, and many othens. 

The results reported from series of cases operated upon by these diffei-ent 
teclniiques .show an incidence of faulty results varying from 4 to 30 per cent of 
the cases. Most of the poor results were recurrences of eystoeele, rectoeele, en- 
lerocele, and urethrocele, and shortening of the vagina. The common feature of 

^Presented at a moetlnf? of the Obstetrical Society of Philadelphia, Pa., May G, 194S, 
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b. Three were not benefited cither in hypertension or allinminurin. 
One of these had a stillborn infant and one liad a premature infant that 
died two days after birth. 


Conclusion 

From this study, I ])elieve that there is some value in the use of an anti- 
histaminic drug in pregnant women Avith a rise in blood pros.sure, albuminuria, 
or a combination of both. Further confirmatory evidence would be desirable. 

I ■would like to expro.ss iny approciulion lo Dr.«. .Toliii X. raiimillo, Williiiin Aiilopul, 
and Louis E. Goldberg for tlieir eritioisin and licl[i. 

Pyribeii/.ninino. was .‘Jupplied by Giba Pliannai’eutical Produi’ts, liif. 
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nil these operative interventions suf^gcstecl heretofore has been the approximation 
of the ligaments in the midline, and it is exactly from this particular proce<lnrc 
that the present author has deviated. 

^\ith the dovetail approximation of the ligaments here ))rojiosed. the sup- 
port of the bladder and vaginal vault is strengthened, thus diminishing the possi- 
bility of descent ol the bladder with recurrence of urinary .symptoms and pre- 
venting tu'olapse of the vaginal vault. 

In all, tAventy-five ])alients have been operated upon by this technique, and 
have been folloved up from one to four years postoperati’vcly. These patients 
are all free from recurrence of urinary .syiiiptoms aiid prolapse of the vaginal 
vault. 


Voginal 

Mucosa 

Ccrvtn 




Procedure 


After the patient has been ane.sthetized (most frc(iuontly fractional Ki»iual 
ane.sthc.sia), the patient is eathetcrized. The jmicticability of a vaginal liysteree- 
tomy is reas.sessed during bimanual examination ( h''ig. 1 ). The cervix is exiioscd. 
grasped, and pulled down to its limit. A racquet-shaped incision, tlirough thc 
vaginal mucosa Avith its point ,iust posterior to the urethral meatus, is made 
around the cervix. The bladder is freed from the uterus by blunt dissection and 
pushed up. An incision is made through the peritoneum in the posterior vaginal 
vault, and tvo fingers are inserted to be used as a guide in making an anterior 
entry into the peritoneal cavity. Tlie fundus of the uterus is deIivorc<l bel'.ve(-n 
the bladder and the cervix, Kach broad ligament is then clamped and ligate<l in 
three sections from aliove downward (Fig. 2) and the clamps left in {dace. Tin* 
uterus is then removed. 


The repair is begun by closing the peritoneum above the. slumiis of the bnuol 
ligaments with a continuous suture (Fig. 31. Mattress .sutures an- then jiiaccd 
in each .segment of the broad ligaments (Fig. dl distal to the ligature'--, and the 
ends left long. The pelvic {leritoneum and cellular tissue arc tlicn fn ed by blunt 
dissection from the vaginal mucosa. The long ends of the sutures oj the- Hg.'s* 
upjier segment arc j>ns.scd through the A'aginal nnn:osa on the lett (lig. o g .'dciut 


and bladder. A posterior eolporrhnphy and pcrineorrlmithy are tm.-n periormf U 



!:!Tl?<'KKin' A.VK HL'K'ffoX 


A?'*/ /. O* ’-'. ^ Cly**''. 


ain; 


11. 

I'j. 

i:i. 

i-t. 


I’liJUK'uf, {,. i;.: Hurt'., (}yn<'.', fc ()li-t.77; Auj,'., I'.m:*,. 

IHrci,.!. V„ ot u!.; Aid. .f. Hiifi;, 74: 

Hciiu, K.; .1. A. M, ,\. 25; 47(5' Is2, Hc|.|. 21. I''!'.'. 

Di'iifoitli, W, r;.: Am. . 1. Oiun. 20: 7*^7 727, VXis. 


L’t!^ Kast 2lKi' 


DiRcwssioTi 

IHJ. IJOIll^H’l’ A. K I M 1’ K( H ■(( II, A |{.~' I rvould til;*- In ll;i' if lii- j>;iy;t any 

<\«pfHM!tl nitniilidii to fixitit; tlu' lO]> of the. va^ton t" !l;t* titi*ro«!t!*rti! n.’- a 

for olitaiiiin^ vii^lunl 1 wri'; in tlo" atal'-tin-nt ‘‘nti anjimrinhlf f.li'iri<’i!in 2 

of (III' vagina oi'niira ^ollo^vill 2 tlu.*^ «i|'<Tuf ion, * * I Monlri !il.«i ti «!i'(in)tfon for tiio v.ord 
“.•ipiiri'ciablr ’ ’ in t!ii.« ^tatnnintit. I am ^till lool.iat; for a ttifStio'l '.vhir!: '.vtU pv'' no 
.Kliortoniii;; of llm vu"iiia. 


Dlt. (!l'U)U(il] A. HAIlN'.-^l havn lui'l lin- |i:ivii‘*on of l^r. <!o a 

innijlM'r of tlo'Hi* vapiiial hy-itaria-tomii-- ami to itn* shin mi'imu'i to he a \ary los;i<-!ii tin'tho'i. 
’I’lio ]ioiiit tlisit Hi id;!! in say tnisol rvan that a ••ori sif hnistnttsi’I; or tia.ohat wan fortiO'd liv 
tin' tinssiOH jailliHl criHH-croHH !”> that tli<’ laorn jiri-r'-Dra dov, rsv. atit, tin- uroatar 

tho taiiHiou 7 'allntl sipw.'ird, 1 alno naw Hcvor.a! {..•iti'ail*'’ po-itojinrat ivaly and tlioy iiri<! ax- 
tM'llont po.stoparfitivo rcHiiltH. 1 \v;sh impri'Hsv-d l>y the atsadii-r of (•ftlcr''io''{(’.« an'alioin'd in 
this rs'porl sis <‘iu’omtt('ri'd hy othar laatlnidH and wsi- iatfra^tial tci laniv." if thry had smy 
n'sult iiko this in tln’ir proia'darc. 

DIt. .lAMl'i.H h*. HMHIJON. — In auH'vor to Dr. I'arrnllV <|nt"ili<)n, wa found no t'AfOrsive 
fansion cfuisint; lows'r nlidoiainsil disroinfort pontstpiTalividy in a snnnhor of prorodurs's latr 
has Ihcro hocn any dilliculty in handling' tin* «'anc.>i. ])r. Hahn, wo hrtvo had tso onlororoU'^ 
HO fsir. Dr. .‘^ohofTi'y, svo imvo hstd no postopor/itir'O hloodisis:. Dr. Kinihroisol!, th.oro lias 
boon no spoeisil sutisrin^' of tho vaKinnl vault to tho ntoro-caorni liisainont**. As to what in 
ajiprocitihUi shortonint; <rf tin' va”inti, 1 Hupj'OHt* thsit has a lot to do with tho pationts and 
their activities. Dr. Monlootnory, wo have laid no nnnsisal hlsid'ior disturl'anees. 
usually catln?t(?riz(' tho patient for fivs' to seven <lays. 

DU. STUCK Dtt'r (Closing). — As far us the ipiestions that have heeu asked, I ini^ht 
.say npain, wo have had no j'ostoperative heinorrhaoo of any kind and as far iis tho bladder 
is concerned, tho jiostoperative j'roeedure is to keep n catheter in tin? i'ladder for jiossihly 
six day.s or so, irrijiatiiijr the bladder neeasionally ainl then reniovine the eatbeter and sub- 
sequently eiitbctori'/.inn the patient every eif;bt or ton bovir.s if necessary. Kventually tlioy 
void without any dinicrnlty whatsoever. 

I rcalr/.fi rvc are rej'ortint: only .'i sjnall nmnber of eases but previously it. has been 
the author's iinjdoasaiit experience to bnvo eystoeeles ainl enteroceles re-form and prolapse 
of the vaginal wall occur. With this thought in mind, it was decided to treat the broad 
ligaments ns stated tonight. 

As Dr. Ilalm has stated, by drawing the sliunp.s of the broad ligaments across to the 
opposite .side of the vaginal wall, one develops or I'roduces a so-callcd pelvic diaphragm 
upon Avliicli the bladder will rest. Wo have followed up these patients either by letter or 
by seeing them personally and, so far, we have not bad a single patient complain of any 
bladder disturbance. 

There is no evidence of any prolapse of the vaginal wall or tho recurrence of a 
cystocole. As far ns the length of the vagina i.s concerned, we have bad no complaints 
about that. Apparently, from examining 11ic.se patients postoporativoly from time- to time, 

I would say that, while the vaginal cnnnl may be shortened slightly, it is of no incon- 
venience to tho patient. 
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The present report, with a record of no anatomical recurrences in a scries 
of liventy-five cases, indicates that tlie procedure here described ivill prove to hi- 
of real value in improving the end results of vaginal hysterectomy i'ov j)rocidenlia. 


Fljr. a. 




Fitr. C. 
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havjdh and koktin 


.1!)S 


/t. Cijt^‘. 
Aiij'-m:, l';i? 


'J lu> olts’«‘rvatioiu had jncvioitsly hcf-n mndo Ity »s Iha! aar’ain laUy acids 
and ilu'ti* sal(,s (ludpiunic and undacylfuif acid) in a snitahic ninlmciit hanf 
linve a nnirln-d amipriiritic, effect when used on the \ndvar and perianal skin. 
All nC out* casc.s wan’c timilcd in Ihc aannr inanti(!r, 1:1 per cent sodium pro- 
pionate cunimcnt was rnhhcd into the vulvar atrtl perianal skin two or three 
finics flaily. A vatiishitnr crcatii hasc confaiiiintr a wettinrr ato.*nt, I per ceni 
aerosol. wa.s ionml to la- most suitahlc. I’aticnts with wminai diHcltarnc were 
}nstrne!(»d to use ;i ;t per ectif sodium jjrojjiotnite (lottchc momijm /md tiiyiit, la 
Ji nnnther oi (‘ass’s, vaginal stipjuesitfirites of 10 per is*tit ssidium pisipionate in 
eo(‘on Inilter were used in eonjtnieiion with the tipplicatioii of the vtdvar oint- 
ment, P(‘trolattim titnl earhowas Ijiisr-s wt-re fonnil to l)e loo trreasv for use in 
moist ju’ctis stihjeel to friction, hi the vast ma.imity of eases the reHef of syinp- 
tom.s was rapid and most I'latifyintr. 


Result.s 


A ttroup of tifieen <sise.s of dinlie.tes with associated jiruritus vulvae were 
treated. 'I'he.se tuitieiits w«‘re timh-r treatment in the tlialietie clinic and tiieir 
diabetes wtns uiuler eontitd. 'I'lu- duration of symptoms varied front one month 
to three years. The vulva in tho'-e i-a.ses exiiihitetl a fairly characteri.stic pic- 
ture. The color variccl from a salmon ])in!: to a hcefy red. Tin; normal .skin 
wa.s replaced hy a muimaryinatcd, moist. cx«-oriatcd snrfaee. The severe chsch 
had marked ahvasions of tlie .skin which in the more widesj>iv.iid involved the 
intere.rurnl rettions. in eight, or over .1(1 jier eent. of these ptitionls relief was 
eomjdole after iroalment for mm week. The remaining .seven ea.se.s rcipiired two 
to four week.s for eomjilclc restoration to norimd. 

Kiglit ease.s of noudiahetie myeotie vulvovtiginitis wen; treated. All of 
the.se cases had marked vtiginitis with irriltiting disclmrge and .severe pruritus 
vulvae. Tho.se imticnts were Insited with a comhimition of 10 jicr eent sodium 
propionate vaginal supiiositorie.s twice daily and the application of 15 per cent 
.sodium propionate ointment to the vulva two to three times daily. All but one 
oi! these patients' responded uniformly well wifli disappoaranee of s.vniptoms in 
one to three weeks. Tlie vaginal mueosn and vulvar .skin aiijicarcd normal at the 
lorininalion of the treulment and no yeast fungi could ho isolated. In one ea.se, 
do.spite the relief of .sym])toms wliile under 1herai).v, the vaginal diselmrge and 
itching returned within a week after ce.ssalion of treatment. This occurred 
after throe successive courses of lhera])y. 


Twcul.v-lwo eases of nienopau.sal or }Pro]»hic vulvitis wore treated in this 
series. The patients’ ages ranged from 50 to 77 yeai-s ,'ind the duration of symp- 
toms extended from one month to twelve .rears. The local patholog.v basically 
is an atroplpy of the deep vulvar structures and is often nssoe.ialcd Avith a thin, 
dry, waxy sldn. This underlying i)icture can ho complicated by all degrees of 
excoriation and infection resulting from scratching and poor hygiene. _ The 
worst case in this group was in a 77-ycai'-old woman who had been suffering 
from pruritus fo}* four .years. Tlie entire A'ulva and intererural regions Avere 
excoriated and edematous. Tlie respon.se in tin’s particular case aa'os most im- 
prcssiA'C. At the end of three Aveeks this patient Avas symptom free Avith a a'uI- 
var skin Avliich had completely cpithelialized, Avas normally moist and did not 
have the shiny dry appearance characteristic of a Avoman of her age. In general, 
the menopausal cases required a longer treatment period for complete relief than 
did those patients suffering from mycotic Amlvovaginitis. They Avere treated by 
local applications of 15 per eent to 20 per cent sodium propionate ointment tAvo 
to three times daily. Most patients began to feel better after a few days anci 
relief Avas progressive. Pruritus disappeared in a period varying from tv o o 
eight Aveeks. Tlie local sldn response was striking in this group of patients. At 
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P RURITUS vulvae is .t distressing and eoininon eonijilaint whi(;h lieretofore 
iias not responded with ease to the usual thei-ajioutic proeedures. Analgcsie 
ointments, x-ray and tattooing liavc all been used with varying and unpredict- 
able results. The itching may be mild or of .such severity that life is intolerable. 
The .sleeplc.ss, haggard woman who has gone from doctor to doctor in iutilc 
search for relief is not an uncommon lyjie of patient. 


l^riiritus vulvae is a diagnosis which expresses a symjitom and not a cause. 
The success of any thcraiieutie endeavor in large measui'e rests upon an accurate 
diagnosis of the disease. The vulvar skin may appear normal or may show all 
degrees of excoriation, secondary infection, and lichenification. In many cases 
no cause can be found and this is the group usually considered to be ))syehogcnic 
in origin. 


The following table is a rough grouping to enabh^ the iihysieian 
working diagnosis in treating these cases. 


to have a 


1. Prurilus vulvae as part, of a generalized dermato.'^i? (.s.'ahie.s )i-'!ien planii.s mniro- 
dermatitis, psoriasis, etc.). 

li. Pruritus vulvae second:iry to primary di.«ease of the vulva (leucoplakia. l:r;uirosi“. 
coat act, dermatitis). 

a. Pruritus vulvae secondary to menopausal eliango.s (atroj)liic Milvitis). 

4. Pruritus vulvae secondary to vulvovaginitis ^Iriehomoni.'isis, mycotic viilv/.vagmiiis. 
specific and nonspecific liacterial infections of the vagina and vulva, chemical vulvovaginniN 
jMurilus vulvae asso(datod vitli di.abctes, dermatophytosis). 

n. Pruritu.s vulvae secondary to local infestations <j,cdiculo-is. enterohiasis ei.-.j. 

0. Pruritus vulvae vitli no apiiarent cause. P.^ychogenic. ? 




In this particular study all ciiscs of pruritus vulvae iti the out-paiieni de- 
partment were referred to ;i .sirccial gynecological clinic where ihe% ucie chis'-t- 
tied and treated bv a tetim consisting of a gynecologist and dtunnatologist. 
history wa.s taken and the local lesion .le.scrihed in each case. 
tiXiunimilion for sugar, and vaginal smetir.s tor T richoimtuas and . lout i.i vf 
done. Skin eulture.s and hiojtsies were }»erlormerl when judicated. 
wjis .analyzed for it.s imsilion in the eliohigical tnlde given above, ibe 
accepted ftu* stinly eonsistod of: 

1. Dinhetic vulvitis (clinic;,! diubet-s :.s«<.ci;.ted veiih n-utc f-r-mutoid shin . 
with nnd without dcmom-tmljle yen.-t ornc.ni-nis in !}.-• vngimd sjoc.,?-,'. 

2. Mycotic vulvow.igiidtis (y.mst-lndcn vngiiird di.<.'hnr':e xv;t!, sc.-edroy voIwxt , 
fir;,*. ion), 

.1. Menopriusnl vulvitis frd! of j.mritu- vuUr-.e v.ith T.t f.iu-t re. 

nud nS'Orinled -vvith ntrciddc shin (‘ht-.riite.- on the vnlvni. 




i .. 


4 . fnclasoru'd n" to c:»>e bat :di ns- t-mtfd ■, 
iichfnific.atien. 







J»AV!I)S AN'f> KDrriX 


Av;, j. O: A Cjn#-'. 


•}()() 


'rii(* physi'-ni iitriipliy of oM it^rt; is pnr;)ll<'1<‘(1 Ijv (liniinishf<i s^-(‘r«‘!f»ry uo 
livify. It js Idf'icjjl td n.ssuiMt* fluit i!h* injj of proli‘/>Jivo ri!''Jors will per- 

mit tho (ivcrirrowth of skin orynnisms with ffinsorpn’n! ificnl infection nufi seiisi- 
tizntion to thoir products, 'I'ln* relief secured hy the local apjdicatifni of .sodiuio 
jiropion.'itc indicates that this snjtposition is prohaldy c/jrrect. 

Summary 

The value of sodinin jurpdonntc as an ointment, douche, and suppository 
has hccni shown in the Ireatnnrnt of juatritus vulvae due to a variety of causes, 
All unri’jiorled liioup of pruritus nni eases have also elearcd umlor this therapy. 


:i. 

I) 


a. 
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tlie termination of treatment llie skin no longer ajipcared dz-}-, sliiziy. or seal}', 
but was moist and had a noz*mal texture. TJiiW; patients in tliis group still coin- 
plained of itching after two months of treatment. There had been marked im- 
provement in the condition of the \’ulvar .skin in each ca.se but itching could not 
be completely relieved. The menopausal patient who has .suffered from jzruz'itus 
vulvae usually does not wish to .stop the application of the ointment despite com- 
plete relief of .sjunptoms. She fears I'cturzi of itching. We have seen no ill 
effects from prolonged application of the ointment in these patients. 

Two patients who had had vulvectomies for leucoitlakia were treated bc- 
cau.se of pei'sistent itching in the areas of the vulvectomy scai-.s. Both patients 
were greatly relieved of the iDimidtus and in one of these cases there was a marked 
desquamation of the thickened epithelium at the skin margins of the vulvectomy 
seal'. Following this desquamation a normal epithelium remained. 

Four patients who had .suffered from long-standing pruritus and had 
marked secondary lichcnification were treated. In ti’cating ihc.sc patient.s, 1 
per cent salicjdic acid was added to 20 per cent sodium pi’opionate oinlment. 
The itching Avas completely rclicA'cd in tln-ec eases and partially in the fourth 
case. The therapy Avas prolonged in Ihc.se cases and there Avas jzrogi’c.ssive de- 
squamation of the thickened, pale, lichenified areas. 


Discussion 

K. L. Alter et ah* treated a .soi'ies of ca.ses suffering from mycotic vulvo- 
vaginitis. They used a A-aginal .lelly containing .sodium and calcium ])roi)ionafe 
and obtained excellent results. We lun-e obtained similarly good I'csults in this 
type of case using the fatty acids as a douche or vaginal supposiloi-y. The treat- 
ment is effective and the response I'apid. 

The contribution of this publication is the demonstration of the value of 
fatty acids in the treatment of pruritus vulvae una.ssociated Avith fz'ank mycotic 
infections. The cases of atrophic A'uh'itis and lho.se a.ssocialed Avith sccondai'y 
lichcnification .shoAA’cd excellent anatomic as aa'cII as .symptomatic cffect.s. In 
the aged patient the skin, e.specially that of the Auilva, undci'gocs atro]diic 
changes Avhich in turn I'cducc the mmnal excretion of fatty acids of the .skin. 
The mai'ked reduction or the absence of the fatly acids ]>robably pi'oduces skin 
changes AA'hich may be a.s-so(.*iated AA'ith piniritus. The application ot the pro- 
pionates in a suitable ointment base rclicA-es the jzi'ui’itus and the skin rcuains 
the appearance of a more normal sti'ucture. The diyness, .scaling, and waxincss 
di.sappcar and the skin turgor is greatly im]U'oA'cd. 

Tliere ai'e cez'tain ca.scs of pruritus vuh'ae AAhich do not ivKj>ond to bcal 
treatment. Tliere arc ]>aticnts Avho conqilain of severe .sympl<»ms and demon- 
strate neither A'isible skin changes nor CA'idenee of .MU-aiciung. f in thi.*. 

same category vomplain only of scA'ere burning. Thf:,se iavu gi'oups oi jj.'iiif-nU' 
may well fall into a true psyeliogenie cias'^ and Avill reo.uin- ejm-fu! |isv/-hi;itri<! 
ewduation and treatment. 

Keeent iiiA-estigatioiis have iiidi<-ated Ibnt tlie cutaneous f~f>-rf‘lory amri'-' 
(.sweat and solru'cmis) pz'odnce protcctiA*<- .snl»st:ui<'i>s AvliiHi inhibu tie- L'r*.v,tn 
of .skin pathogens and sapzsAphylcs.*' - The odd ehain tatty acid-, .'ire app.-.fen^s;. 


the most imjiortant antiiiiotics of the .skin. The pi-<*piui!an 
eidal imt also liactcriostnlic against the .skin ec^c-.d. 


sji't only isuin'i- 



(iurjlN’K AND srt'KOW 
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A-.'I. J. 0:=I!. a {;jrt:f 


Aocdi-flins^ly, the iniiTOKcopif pfvparatioti.s fr^ju ihc (iyiir<>(i}i,^io IVitliolofry 
Laharatory (p Nf>rthw(*sh>r)i I tiivaj-sity Si'liofti of {Iksui-s from patients 

with (‘an'iiioinn of fho .'civix linv(? liet-n <'N-aminf<j. Oniinarily, only I ho i-ervical 
](\sioji is biojisiod prior to the institution of rmlinlion thorapy. < ’ons^-qmmtly 
endonmtria wern avnilahle in only olt-von jmtipiits with rar.-itiotim of the cervix, 
Jf If jx rpltisid 0} Ihf f iras lotitul t>i •nitif tmt o/ thfsi ihvrn pfilifnts. 

J lu* lintlinps in llic rcinainint! ton patients were, as foIhjw.H; early pr<tlii'erative, 
.1 ; early .seen^tory, 2: nii»i- or i.ate secretory, 2; mixed proliferative am! secretory, 
1 ; typical pcjsimenopau.sjd (jitropliie with areas nsemhliin; early proliferative), 
J ; ami atrophic. 2. In ten <tf these (eleven patients with cervical carcinoma, there 
was, thereiorc, no evidence of e.xee.ssive emhmenons e.stroiron as .iudged hy the 
status of tlieir emlometria. 


It is realized that this scries i.s ifiadecpnitc in itself, due to the relatively 
few endoinotria availahh-. However, in tw/i pnhlicntioiis concerned with otiicr 
asimcts of cervical carcinoma, data on the status of the endometrium have been 
inehulcd. In Ilt2:i. Alartzlofl" .studied the tissues from 2S7 patient.s with carci- 
noma of the cervix. 'I’lie emlometria were availahle in 2^^*’ patietits. Hyper- 
plasia was jtre.seiit in only five, <ir 2.4 j>er cent, 

More roecntly Pttml and Anerhaelp- reported the (‘mlometritil fimlitifr.s in 
39 ]>atients witij jweinvjisivc eareinoma of the cervix, llypcrpln.sia was found 
in only two. or apj»roxinmteIy a jjer <'ent. In the remainder, the findinir.s were 
normal and v.aried with tiie menstrual eymle, postmetiopatisal, or j>retitmnt status 
of flic imfient. 

TJu'.so conihiiK'd d.'ita JiO'ord no evidence for tiie thesis that (‘areinoma of the 
cervi.x is caused hy excessive estro^im .slimulnliou. Ju fact, .judiring from the 
slafus of the emlometria as reported hy I*uml ami Auerhaeh ami in our own 
data, ovarian function iiud hormone production in the vast majority of these 
women are essentially normal. 

Before conelndinp:, one other aspect of this subject should he mentioned. 
Bcfcrencc is frequently made to the fact that ]>rolontied administration of large 
amounts of c.strogen ean.ses carcinoma of the cervix in the cxjierimcntal animal. 
The implication is made that this is true of all species in general. From this, 
it has .seemed logical to assume llial the same data apjdy to the human being. 
Actually' carcinoma of the cervix has been iiroduced with estrogen in only one 
species — the mouse.' It was claimed at one time that carcinoma of the cervix 
had been produced in the monkey, but the ol.)served tissue changes were sub- 
sequently demonstrated to be only squamous metaplasia. Bats, rabbits, guinea 
pigs, monkeys and clogs have been given relatively tremendous doses of estrogens 
over long periods of time in various laboratories witli no resultant eercdcal carci- 
noma. Since estrogen production of cervical carcinoma is limited to the one 
species, it is not logical to assume that results identical to those in this one species 
would necessarily be obtained in the human being. 


•Calculated from MarlzlofC’.'^ statement Uial liperplasia was found in five patients who 
represented 2.4 per cent of tho.so in wliom endometria were a^.ulable. 



EXCESSIVE ESTROCENS AND CERVICAL CARCINOMA- 


R. R. Greexe, i\r.D., AXD E. E. Suckow, Chicago. III. 

(From the Dcimrimcnt of Obstetrics and Gynccolopxj, Northwestern Universitv Medical 

School ay\d Wesley Memorial Ilospiial ) 


I T HAS been clairaed’^ and Avidely quoted- tlial vitamin B deficiency (tiiiamin 
and possibly riboflavin) may indirectly cause carcinoma of the uterus. The 
postulated mechanism i.s as follows: Normally the liver inactivates or destroys 
endogenous estrogens. With vitamin B deficiency, it loses this ability and the 
endogenous estrogens therefore become excc.ssive in amount. The excessive 
estrogens in turn cause the carcinoma of the uterus. 

In a later publication® the subject, was limited .specifically to carcinoma of 
the cervix. It was claimed that in 50 jiatients with carcinoma of the cervix 
evidence of excessive tissue estrogen was found in 92 per cent, as judged by 
ccn'ical eomification smears, thiamine deficiency in S6 per cent, and riboflavin 
deficiency in 38.8 per cent. An additional factor favoring the estrogen-produc- 
tion of carcinoma theory was introduced. This was based on the belief that some 
degree of cervicitis is pre.sent in four out of five adult ivomen. It was claimed 
that the infection in turn caused an increased concentration and fixation of c.slro- 
gen in the cervical tissues and thus caused an even greater possibility of cairi- 
noma of the cervix. This theory is ba.sed on experimental work in tlie rabbit by 
Brunelli.'' He produced an acute hypcremic inflammatory reaction by local 
application of chloroform to the .skin. His animals were then injected with 
estrogens intravenously and he was able to show estrogenic activity in extracts 
from the edematous hyperomic ti.s.sue, but not from <'onl)‘ol areas of the same 
animal treated locally with normal saline .solution. He exiilained this by the 
known facts that circulating estrogens are bound to protein and that the ti-ssm? 


edema in .such a reaction is due to transudation of ])roteins ihroimh the damaged 
Ifiood-vessol walls. Part of the transudated ])rotein carried bound eslrogeu 
with it. 

There are no acute hyjieremia and ma.ssive edema due to trau'judation <n 
prolein.s in the chronically infected human cervix. The findinus difu-r from 
those in Brunclli’.s rabbits. The assumption is. therefore, not warranted that 
then* is also an increa.sed local concentration <^f c.strogen.s with chrouie een evit!'^. 

If carcinoma of the cervix is ctnised by prohmged .stimulation by e.xee;-KtV'f 
endogenous estrogen duo to vitamin B deficiency, evideui'c of the effeets oi thi^; 
exe<'.ss .should be demon.sti'ablo in other organs. It is eoninitjjiiy aceepted tlmt 
]>rolonged excc.ssive e.strogen stimulation eauses b.vja-rydasia of tim endojie-trnna. 
One would naturally expect, then, to find hypertdasia of th- ondomotruun sn 
patients with cervical ea.rcinoma. The absence of liyix-rpiasie. wm.dd 
the credibility of the estronen theory of causation. 


uei'iirt.’-I in s-nr?. Iiy 
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THE EFFECT OF STILBESTROE ON THE HEMATOPOIETIC 
SYSTEM IN THE HUMAN SUBJECT 

Kaiu. John Kaknakv. B.A.. ."M.D,, HorsroN, 

(Friiiit th> i>f ON//!. roNi-;//, JHu<inr., Jf f:^ rf'tn Ihv.k l/tHpitd! 0r.(! 

f JiUrfj'iiH iff tif ?itt ^ 

S ill 1 It* .stiitrs IliJit wioJM'M Avlio h.'tvo !J<-('Jiris; fUiJ 

tinu; nsiinlly liavi' IiIkIi ))1<i()» 1 a,stro"«oi. II<« ft/in'liolfj fjjat .slilbf-strol 
iniulit lower the platelet eoiinl !iii«l eatise purpiini ariJ sotae ilaiiintre. 

Ih’rh.st'" ol)Serv('»l [ntrpura in tw<i men; Kiias ami Seliwitornej''* ami 
man' ' dtoimnstratej (listiiiel ;il|ei’<;i«‘ la-iietioi! to slilheHtrol and helieve thr 
rractioii was dui; to In'patoeellular impainnent. Jatmdiee in tln-se patients 
was ol short (hiralion and tin* leeovery was eoinplete. Lofiis'* also reported 
one ease ol pnrpnra aft.<-r a patient ree<-ived estrouen. \'tni llaani and assn- 
(dates""’ ohservt'd an early mild d«'ere;ise in platelet eotuit hnt no pnr[)ura 
dovelopc'tl. Chevalier a?jd Ihiidensloelc' reported a fatal <’;i.S'e a'l myelophthisi.s 
in a j>alient who reindved natural estroa’en. not Milhr'Siro}, over ttm years for 
pruritus vulvae. \Vatsf>n and eo-workers"'' reporte«l live eases of purpura 
<lue to natural or Kyntheti(‘ estrouen. Skin tests revealed ilefinite skin sensi- 
tivity to estropc'U. 

Shorr and eo-workers.-" Davis." Davis ntnl Itoynton" and the authoC*' 
have made e.areful studi(‘s of the hha>d in a larire s(*ries of patients reeeiving 
stilhestnd iti <h)so.s of I to n mg. ilaily. These residt.s rcvealeil no ahnormal 
clmnge.s and no temh-ney to pur[nira assugge.sted hy .Shute."' 

It ha.s hern .shown that dogs aTid rat.s are markedly affeefed. while mon- 
keys arc very .slightly affected hy even luige rinses of st ilhest rol. 

JO, JS, 33. 31 

It was thought that a .study of some of the formed elemetit.s of the blood 
in human beings .should be re])orted, because stilbestrol is reasonable in cost 
and is now prescribed by many idiysieian.s. There is no report of the hemato- 
poietic .system in human beings when large and un])hysiologieaI doses of stil- 
bestrol Averc administered. 

Methods 

A series of 05 patients, both pregnant and nonpregnant, were chosen 
from the Menstrual Disorder Clinic. Jefferson Davis Hospital, and Avere giA'cn 
Amrious dosages of stilbestrol* by mouth and intramuscularl}- for periods vary- 
ing from one Aveek to tAVO years or more. The dose Avas increased every fourth 
night, one Aveek, or tAvo Aveeks. The largest daily dose of stilbestrol taken aa^s 
11,750 mg. and the smallest daily dose aa'us 0.125 mg. 

The folloAving laboratorv tests aa'ctc made before, during, and after stil- 
bestrol Avas administered intramuscularly and by mouth: bleeding and co- 
a"ulation times, red and white cell count, hemoglobin sedimentation rate, 
cholesterol, chlorides, uric acid, calcium, phosphate and fasting glucose. 

•Stilbe.strol supplied by the Grant Cliemlc.al Co., ?C. A. 
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Summary and Conclusions 

It lias been theorized that there is an increased local concenl ration and fixa- 
tion of estrogen in the chronically infected human cervix. This theory is ba.sed 
on experimental evidence in the rabbit. The pathologic findiiig.s in tlic chroni- 
cally infected human ceiAux do not include the conditions neee.ssary for an in- 
creased local concentration of estrogen in the rabbit’s subcutaneous tissues. The 
theory is, therefore, not tenable. 

It has also been po.stulaled that carcinoma of the cervix is caused by ex- 
cessive amounts of endogenous e.strogens. The validity of this hypothesis was 
tested b.y examining the endometria from patients Avitli carcinoma of the cervix. 
Excessive amounts of estrogen should cause hypcrjilasia of tlic endometrium. 
The incidence of hyperplasia was very low in this and in other reported series. 
This fact diminishes the crediliility of the hypotlicsis. 
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Conclusions 

In tlir*sc .scric.s oC huiiinn !)(!ins.t.s, lln; hlooO }.i<'tun; v.-as not alk;rf:tl from 
the control, even when a total •lu.sat'c of jHl.Ono nnr. of stilhcstro! was given 
to one })ati(‘nt ijver a period of less than one year. 

No ea.se of purpura or serious tosieity lias been eneonntered in tln-se .series 
of patients or any other jtaiient during the past leu yeans of stilhestrol 
Kindies. 

No ]>ntient develojted purinirn hemorrhagiea, 

e injghl jairly eoneinde that stilhestro} profluee.s little or no ehange in 
the hematopoietic sy.stem in hnnmn beings wJien doses reeftnimended in the 
liltirature are given. Tlie platelet emint was approximately the same v.'ith or 
without stilbe.strol. reganlless of the dose. 


Reference.'? 


1. 

•5. 

f). 

0. 

f 

i • 

^s. 

ji. 

30. 

11 . 

12 . 

33. 

3‘J. 

33, 

IG. 

37. 

38. 

19. 

20 . 
21 . 
22 . 

23. 

24. 

25. 
2G. 


Arnolil, O.: K!in. Welinschr. 18: S91, 19.39. 

Hub), .T. V., ;u»i H. Ibirjbs?: Ivlin. Wdiiif't'hr. 3G: JISO, 

linn'iithor, A., anti Poliabbcl, 3',. C.t Ivlin. Wdno'-br. 10; 1G77, 19.17. 

Cn-ttrodalc, 3)., Pu-rbrniiii, ()., Ib'hvip, W. I*.., nml .Mncbrv.if, C. M.: Knilorrindoge 29: 
303, 1941. 

Chevalier, 1\, nml Unelerifiloek. It.: Banc. 15: ;“2.s, 19 }'J. 

Crafts, 31, C.: lliiclorrinoloc.v 29: G9G, 1941. 

D.avia, AI. 31.: AM. .1. OaST. A- (»YNi:e, 39: 9.38, ]940. 

Dnvip, M. K., and Iloynlon, M, W.: .1. CHn, llndoerinol. 1: .339, 19?3. 

3-llia«. H., and .Sclnvininier, 1).: Am. J. M. Be. 209: G02, 1943. 

Herbst, SV. 1\: Urol, i't Cntan. Itev. -IG; G91, 3942. 

.Tacobson, L. 0.: Kndocrinotogy 31: 240, 1944. 

Ivnrnnhy, 1C. .1.: Boutb. M. .T, 32: 1230, 3940. 

Ivarnakv. K. .T.: .1. Clin. Ilndocrinol. 5: 279, 3943. 

ICarnaky; 1C. J.: Am. J. Oit.sT. A- Gv.sr.c. 53: 312. 1947. 

Lofti.s, 11. L.: .Arch. Dermut. A Byph. 13: 338, 1940. 

Afncbrydc, C, Af., Cn.strodiilc, Ik, llchvi", II. 13., Uierbaun), O., and Poe, .T. .S.: .T. Clin. 
Investigation 14: 77.3, 1940. 

Alacbryde, 0., Freedman, II., LoefTel, 11., and Castrodale. 1).: .1. AI. A. 115: 440, 1940. 
Pago, K. C., Itiissoll, 11. K., and Seliwnbe, E. L.; Endocrinology 29: 230, 1911. 
Soligmnn, B.; Urol, A Cntan. Itov. 48: 319, 19 (4. 

Sborr, E., Itobinson. F. 11., and I’aj'auieolnoii, (1. N.: .T..\.Ar.A. 113: 2.312, 3939. 

Slnito, E. V.: Am, .T. OnST. A- Gynkc. 51: 440, 1940. 

Tyslowitz, 11.; Acta brov. Ncerland. 8: 3 S3, 1938. 

Ty.slovvitz, It.: Acta brev. ICcerland. 9: 1.3, 19.39. 

Tyslowilz, P.: Cited bv Hartman, C. G., Gescbicktor, C. F., and Speort, II.: Anat. 
Pcc. Suppl. 2 79: 3i; 1941. 

von Tlanm, E., Hnnimol, At. A., Bardin, T. 13., and Sclioeiio, B. n.: Endocrinology 28: 
2G.3 1941. 

AVatsonVe.' .T.j Schultz, A, L., nml AVikofT, II, Af.: .1. Lab. A- CHn. Aled. 32: GOG, 1947, 
329 AIEDICAL .iVRT.S Botedino 



UTERINE CULTURE TECHNIQUE 

A Simple Method for Avoiding Contamination by Cervical and Vaginal Flora 

Joseph A. GrumsEAu, Jr., M.D., and Isabelle G. Schaub, A.B., B.iltimore, Md. 
(From the Departments of Obstetrics and of Bacteriology, the Johns Hopkins University 

and Hospital) 

I N THE course of an investigation concerning the bacterial flora of the post- 
partum uterus as affected by penicillin therapy, the usual techniques em- 
ployed in obtaining material from the uterine cavity v/ere found to be unsatis- 
factory. In the past, comparable investigations have been carried out, using 
either the Little tube^’ - or the sterile swab technique.^ The method to be 
reported here has proved to be more satisfactory in avoiding vaginal and cervical 
contamination. 

The initial uterine cultures in our sei*ies were taken vith a Little tube on 
patients receiving intramuscular penicillin therapy, and showed numerous con- 
taminants. Subsequent cultures taken vdth our new technique on a similar 
group of patients yielded a large majority of sterile cultures. Cultures on a 
control group of patients receiving no penicillin showed predominantly anaerobic 
streptococci and Bacteroides, with only occasional eoliform bacilli, staphylococci, 
or other organisms which might be regarded as possible contaminants. The com- 
plete results of our investigation with the employment of this method vdll be 
reported subsequently. The purpose of this paper is simply to describe the 
technique used in taking the uterine cultures. 

Equipment 

The instrument used in obtaining material from the uterine cavity consists 
of: (1) a stainless steel or chrome-plated tube 12 inches in length with a 14 -inch 
bore, curved on one end; (2) a sharp steel stjdet which projects veiy slightly 
beyond the end of the metal tube when inserted; (3) a steel wire with a small 
loop on one end which will project 14 inch beyond the end of the tubing and 
through the loop of which a small piece of cloth (i.e. cord tie) may be tied. 
These are sterilized by autoclaving along with a gauze sponge on a clamp and 
several 6-ineh pieces of braided silk cord. 

As will be described, rubber finger cots are i^ed to protect the tip of the 
metal tube from cervical contamination while being inserted into the uterus. 
These finger cots are unrolled and sterilized by soaking in an aqueous Zephiran 
solution 1 :1,000 for forty-eight hours. They are dried immediately before using 
Repeated tests have shovm finger cots treated in this manner to be sterile, and 
it has been demonstrated that no disinfectant is carried over into the culture 
medium to inhibit the growth of any organisms which may be present. Heat 
stei’ilization and other chemical methods were found to give incomplete steriliza- 
tion, or to affect the elasticity of the rubber. 
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Procedure 

T]io palioni is i)laco(l in dorsal lithotomy position and draped in the con- 
ventional manner. A st(>rile l)i valve sj)eeulum is introduced into the vagina and 
the cervix is visualized. Blood clots and/or products of conception arc gently 
removed from the cervix with a sterile sponge. .Sterile gloves are then donned 
and a .sterile, dry finger cot is drawn taut over the tubing and tied in place. 
The lube is then inserted throngli tin* eervieal eaJial and past llic ititernal os for 
a eentimetor or so in order to l)o past the bacterial flora of the vaginal and 
cervical canals (Fig. 2). The .sharp stylet is tJien introduced into the tube and 
the rubber closing the tip of the tube is pierced. The taut rubijcr retracts in- 
stantaneously on the tubing, leaving a sterile end. nneontaminated by vaginal 
or cervical fioi'a. The stylet is I'cmoved and the wire loop eontaiidng the wick 
is introduced through the tube. The tube is then advanced .several centiinetei's 
more into the uterus and the wire loop is twisted from .side to side in the uterine 
cavity in order to collect sufficient material on the wick (Fig. 3). The ndre 
loop is then withdrawn, leaving the tubing still in place, and the material col- 
lected on the wick is implanted in Ihioglycollnte medium. Finally, the tube is 
removed. Definite evidence that siifficient material for culture is obtained is 
revealed by a scrosanguineons soaked wick, which frequently has blood clots 
.adhering to it . 

Using this procedure, W'C have camsed no apparent morbidity from carrying 
bacteria into the uterine cavity, and have seen no endometritis or injury I'osult- 
jng from the teclmiqne. 


UTERINE CULTURE TECHNIQUE 

A Simple Method for Avoiding Contamination by Cervical and Vaginal Flora 
Josi:pii a. GuilbeaUj Jr., jM.D., and Jsabellk G. ScriAun, A.l*»., Bai.timoiu:. :Mi). 

(From the Doprirtmcnis of Ohstclricx and of liactcrwlofiu, the Jolum JIopJ:tns I'vdn r,si(>i 

and Hospital) 

I N THE cour.se of an invcstigalion concerning (lie Iniclcrial flora of the jxi.st- 
parlum uterus a.s affected by penicillin therapy, the usual tcchni(iuc'< em- 
ployed in obtaining material from the uterine cavity were found to lie unsatis- 
factory, In the pa.st, comparable invcstigation.s have been carried out, using 
either the Little tube'*'" or the sterile swnl) technique." The method to be 
reported here has proved to be more .satisfactory in avoiding vaginal and c(‘rvical 
contamination. 

Tlio initial uterine cultures in our scries were taken witii a Little tube on 
patients receiving intramuscular penicillin therapy, and showed numerous con- 
taminants. Subsequent cultures taken with our new tccdinifpjc on a similar 
group of patients yielded a large ma.iority of sterile culture.s. Cultures on a 
control group of patients receiving no penicillin showed ]iredominantly anaerobic 
sti'optocoeci and Bactcroidca, with only occasional coliform bacilli. stai)hyluco('ci. 
or other organisms which might ])c regarded as possible contaminaTils. The com- 
plete results of our investigation with the employment of this metimd will be 
reported subsequently. Tlie purpose of this paper is simply to dcscrila* tljc 
technique used in taking tlic uterine culture.s. 


Equipment 


The instrument used in obtaining material fiom the uterine cavitv cousi'-ts 
of; (1) a stainless steel or chrome-plated tube 12 inches in length with a ’ j-itich 
bore, curved on one end; f2') a sharp steel stylet which proj‘'cls very siigl.liy 
beyond the end of the metal ttibo when inserted: (t>) a steel wire with a small 
loop on one end which will project Iq inch beyond the end of the tuhinc ami 
throtigh the loop of wliich a small j)iecc of cloth (i.c. cord tic) nmy be tie/I. 
Thc.se arc sterilized by autoclaving along with a ga.uze. sponge oti a flarup and 
several G-inch pieces of braided silk cord. 


As will be described, rubber finger cots are used to jtrotect she sip tn' the 
metal ittbe from cervical contamination while heitig in.^rted into the tilt ns*-. 
These finger eot.s arc ttnrolled and stes'ilizcd by soaking in ati aqsteons Zejcjinuj 
solution i ;1.0n0 for forty-eight horir.s. They are dried inuricdiatcly te-fotv 
Ivejnmted tests have shown finger cots treated in this manner to (»; .emt 

it iuis iiecn demonstrated that no disina\s‘{ant is c.arrird ow-r int*! the eu'ItTir'- 
meditim to iuhii)it the growth of any orgmnisnis v.-hiGi irt.nv h-e ttn ile,;? 

sterilijujtitm and other chemical melb.ods were found to give iiu'-cuph ?*' 
tiott. or to affect the elasticitv of the rubber. 
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Summary 

A .simjde Iccliniqiui fur fullrctiiitr iimtf-rial frotn tin; lUurjuc aivity for Is'ic- 
teriolo^fio cxaminnfinn is dcscrilxMl. 'riio mothtid l.-ns- tlii* advanfaeo of nvoidinir 
eonlnniinjition of llio culturo Ity ccrvioal or votrhutl flora. 

Tlio !Uil}i(ir;i wish to iirl;noi\lffloc tlonr to Itr. Connol <». roll}}!*, J’rofoi-'ur 

of tuiil (iy!i<*<‘iilo'iy, Tuldiif riiivi‘r.*ity iri-liool of MoiHrinc, wiio lir^t O) 

oiu' of tlii’iii (.1. A. It.) sill* itii'.'i iijoin tin; ij ijrt't'd. 
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Aft. Jf. 01 !?. A Gjttc. 

Asru.;, TH'/ 

I'lurly ill ISini, Dr. IN'rry \V, h’(tc>., tm irtlt'ni rtf flu* (W; Cotiruy Jlo’.jritjil nii.l fFnis ntti'li 
inortt juli'i'i'.'ilt'tl in ilu* fnii'-cr jir jifnltlfKi, hitfijn-n/;} lo nji. jimh' ^niv.e hborrifr.rv 

in(*af!iirt>int<nts on itnininl tniiior.-j. Ht« ino la *.<1 up t}|i- potfritioinot'T in itin «;tr<i 

ut lilt' (lotinly ]!ll^piI!ll iui<l tftj'ftlo'r tiirolf tiji {nrnor.^ in pntjr-nf.'-. 

T lio tiittorfiico.s in I'li'rlrom'pniiviiy licfui'i-n lo'tiion nnt! rn!ili},'nj!ii( Siiiiior.*; rfincltijh’c. 

Dr. I'rt’il I’nllii, (.lltiof of tlio (!ym>cr>)o}>ir r»ivi»-ioii of tior Jtfiti u* do t'otni- iiifn.^-urc- 

iiU’tit.s in hif« prt«cni‘f, Tho.-i* worn nil in p-.i'it'.’ifv with l<>ioii'» of iln; rcrvi.t, svhnrh, nftrr 
.‘tpt'trulnm viHitnlizaiion, hud inf>iTt<'d into it ono-httlf to ono Ini-ii of jdrifiiitim wir.', 22 trntift--, 
us tilt'. * ‘ dincrout ' I'li’ct roiio. The indifTori'ut olci'irodo \vu*i ti .‘‘iitnrutt'd K<’l-ni‘’ri"!itot!.“ rJiIo- 
ridt' hulfo't'l!, in ronluut with tiny portion of tht* ptiticntV s5;in; jii't uhrft', uppi'arod to l>o 
initnulf'riul. 'J iio potontiui uti'^ rofordi'd l>y nulhpoini n'-itp; u litjltf D’tiin pnlvunornotr-r. No 
specitil prtivisioii was niudo t<i shi<d«l from l•k'‘■(ril•:i! tiedd'-, or to iriMihut*’ any pufi«'nt v.ho wrut 
piuot'd iMthor on tin’ onlintiry nu'tul ho-..piful find or lut'tfd ••.xurninins; tnldi.*, 1 suppoo’ the 
ch'ctrii'til fn’ld.” nu'utiont’d hy Drs. Lnuitinun tind Itnrr nr to ho uvoich-d wore fho'-*’ in nnv Inrge 
ho.’^pitul U'ith 11 hury oh-vritor, x-ruy und diufhorniy rcri'n'r*. Tho'o .•■■•■•(’riifd to lend r.o int’T- 
foront’O or t’l.’O’ tho siinplirity und rn 2 t,’”dtin.'’’> of tnir uppurntur p’Tinitt’.’d di'*jif'n?inti with 
Iho.’fo pri'i’uut ion.'i ('inphusi/'.i'd hy luti’f \vritor.«. In uny I'vonf, j>r. Full.': ronsidorod thofn 
nu’usurt'int’uls which ho wilnos’-cd to he of dinttnortic iinjuirt. Whut nmy huve convinced 
him was tlio instance of one patient in whom he thonttht \ie were certainly mea.'^uriiit,' the 
potential of ii .«iihmueous nteriae tihroid, wliich, to onr con’-ti’rniition, evineed a ninrhed 
olecironoj'ativity. 'J’he tumor turned out to he an ndcnocarcinom.a. 

Thronph the pood otVitU’s of Dr, Kehtoen, Itr. Paul K. Cannon, then President of the 
Chienpo Pathologic Society, was apprised of our work and Dr. Cannon sponsored our tip- 
jieanince hefore that .society for presentation of a preliminary report. While I still chary 
of elaiminp a diufpio.stie aid. holdinp that anythinp that could he reached hy an eh?etrodo 
would ho neees.sihle for punelt or m’odle biopsy, my eo-worker. Dr. Hoss. had his say in the 
prc.soutafion heeause the latter paruprajdi of the ahstmcl (Areli. Path. 15: 101>, ll'o.'i) reads: 

J’otontiometrie Jiieasnrement.s were nmde <(f Immari tissue.^ from four .‘•oiirccs; 
uleeratinp malipmmt tumors iii situ, uh’erntinp iion-nmlipnant pro\vth,« in situ, excised mulip- 
nnnt tnmor.s und excised nnn inalipnunt ti.'isne.s. The :ivornpe jiotentials for the malipimnt 
tis.s-ues were sipnitleantly more eloctronepative than those exhihited hy others. An aiialy.sis 
of the data secured hy pntentiometric measurement of ulcerative conditions in situ indicates 
that .such results may have some dinpaoslie Auhie. ” 

A definitive pajier incorporatinp the data pre.’.ented to the .'society was suhmitted to the 
American Journal of Cancer and rejected on the Imsis of the ejnesfion of validity, thouph, 
early in lO.'W, I had demonstrated to the editor of this journal. Dr. Francis Carter Wood, 
in his own laboratory, on tumors from his own coionie.-; and with a potentiometer setup ex- 
temporized from Ids own laboratory oejuipment, the extreme relative olectronepntivify of tumor 
tis.sne. Popre.sentativo data from the .‘society pre.senfalion, incorporated in the rejected paper, 
arc .shown because of the interestinp eorrolnlion with the work of Dr. Lnngman and Dr. Burr. 

Tlieso data indicate that the, elect ronopativity exhihited by malipnant tissues does not 
restrict itself to those oripinatinp in the cervdx uteri, hut may he a poneralizinp property of a 
number of tumors whose malipnaiicy is coiitinpeiit on invasivones.s. Not indicated by these 
data arc mciisurcinents made subsequent to their procural and submission, in which the 
platinum electrode was plunged through intact (issue into a subjacent (uinor, where, wlien the 
latter was malignant, tlie decisive electronegativity was registered in a number of instances. 
That the greater potential will be recorded under those circumstances, follows from theoretic 
considerations also, potential being an intensity factor. It ajipenrs on a practical basis that 
tlio electronegative “current of injury” of benign tissue docs not have as high an intensity 
factor as that originating from malignant tissue; when both benign and malignant tissues 
are simultaneously in contact with (he same electrode, tlmt of the malignant tissue appears 
to take precedence just as when two electromotive batteries of different voltage are placed 
in parallel, a voltmeter will indicate the voltage of that whicli has the liighcr intensity factor. 
These considerations, both theoretical and practical, lend further promise to the evolution 
of a diagnostic procedure whatever the location of the tumoi. 
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Plvtin'uji Electrode Potentials ok Saturated KCl-Galosiel Sc.vle op 

Hujiak Tissues ik Situ 


I. Eistologically Malignant Conditions 

1. Adenocarcinoma 

2. Adenocarcinoma 

3. Adenocarcinoma 

4. Adenocarcinoma 

5. Adenocarcinoma (scirrhus) 

6. Garcinoma 

7. Garcinoma 

8. Garcinoma 

9. Garcinoma 

10. Garcinoma 

II. Squamous cell carcinoma 

12. Golloid carcinoma 

13. Adenocarcinoma 

14. Malignant melanoma 
la. Malignant melanoma 

16. Osteosarcoma 

17. Osteosarcoma 

18. Squamous ceU carcinoma 

19. Adenocarcinoma of cecum 

20. Adenocarcinoma of stomach 

11. Eistologically nomnalignant conditions 

1. Tuberculous osteomyelitis 

2. Tuberculous osteomyelitis 

3. Tuberculous osteomyelitis 

4. Tuberculous fistula 

5. Tuberculous fistula 

6. Tuberculous fistula 

7. Tuberculous fistula 

8. Tuberculous fistula 

9. Tuberculous fistula 

10. Plantar wart 

11. Giant-cell tumor 

12. Erosion 

13. Erosion 

14. Erosion 

15. Erosion 

16. Cervicitis (subacute puerperal) 

17. Cervicitis 

18. Cervicitis 

19. Cervix (normal) 

20. Granulating wound, postappendectomy 

21. Varicose ulcer 

22. Pericanalicular cystadenoma 

23. Chronic cystic mastitis 



Potential 

Location 

in mv. 

Breast 

-.268 

Breast 

-.205 

Breast 

-.197 

Breast 

-.215 

Breast 

-.220 

Cervix 

-.296 

Cervix 

-.217 

Cervix 

-.215 

Cervix 

-.299 

Fundus uteri 

-.242 

A*ulva 

-.212 

Eectum 

-.189 

Prostate 

-.211 

Axilla 

-.238 

Chin 

-.242 

Humerus 

-.373 

Tibia (solid tumor) 

-.282 

(necrotic portion) 

-.387 

Penis 

-.254 

Abdominal wall (solid tumor) 

-.282 

(necrotic portion) 

-.370 

Supraclavicular gland 

-.245 

Hium 

-.118 

Femur 

-.081 

Vertebra 

-.116 

Anus 

-.078 

Anus 

-.165 

Anus 

-.108 

Anus 

-.071 

Abdominal wall 

-.164 

Abdominal wall 

-.069 

Foot 

-.084 

Fibula 

-.121 

Cervix 

-.112 

Cervix 

-.120 

Cervix 

-.116 

Cervix 

-.106 

-.162 

-.141 

-.223 

-.098 

Abdominal wall 

-.178 

Leg 

-.170 

Breast 

-.132 

-.108 


In drawing any comparison, one must take into account our use of the saturated KCl- 
mercurous chloride cell as a reference indilferent electrode and' platinum as the “different” 
one; our reference scale of “negativity” is thereby shifted from the position of that oc- 
cupied when using silver chloride as both electrodes. Drs. Langman and Burr thus automa- 
tically set their skin potential, as a reference point, at zero but this, like “positivity” and 
“negativity,” is purely relative. For practical purposes, the earth may be considered to be 
at zero potential but it is electronegative to cloud banks on some occasions and electro- 
positive on others; this governs the direction in which lightning may leap, after which clouds 
and earth are electrically neutral toward each other. Had we chosen the hydrogen electrode 
as a reference half -cell, all our potentials would be markedly different but would stUl exhibit 
the differential; with the emplojunent of a half -cell i\-ith an intrinic potential just 180 mv. 
more electropositive than the saturated KCl-calomel, the signs on most of the nomnalignant 
tumor potentials would appear positive and the parallelism between our data and that of 
Drs. Langman and Burr, more striking. As it happens, the only other comparable data 
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ill tliti lUoratnro ).« llm! of ]>r. II, Sonj Hoi-, ii|o|, JOR; '’27, JMI) v.ho 

iinli'iicUfit'iitly uliat In- fhoiittlif to J--’ oxiiitiUon ior,- j.oti nli.'it"- io .-.rjiiimi tnraor;, 

ity a t'a'liiiiniit' naii with jira.’fii-ally Mifh oiir oiva vu .so'h turaors. 

Tluit I i*x.-.-filiiis.;ly rriiii,--. io not f»roM-ctit;ni.' if,.- thul!*-r <o!i'Iy on ih'- i!i«.-our:;K<;. 
(ncnt of luiviiu; n r-iiiitl- |iuii*'r hy a jiisirtini, i-* ftf-ly a'hnttto.i <.n<l npolo-jo? 

Ur** ni *ir*l*'r t** Ifi.*', H*‘Klof'U, !?*>»-“, uiol f*uuf#<*/* X"*.!*?* tl**'*r u*'Hx'*' uu'i 

lu'lp. \\ lo'ii, I iut'i •'li(i!*'!(! I < fin*! ii*> juxtitiruf io:* ftir an Uorv 

towor of t}i(< i-'uu'i-r jiroliliui.. 'I'lii- tiriitH*!!! x’.iofy tntty tims on! si**; to 

iiiivc Ix'.'ii u t'ttul lo>'* f(<r ilif-r*’ hux*' )•*•**(( <'*'r!;i.i!i outj.'rov.fii.v thut rnuy r‘*'u!t in 

Miiuo Milvus:*’. 

Till' ('!f''{ffiiioirutivjfy of <-<<1!!;, if triily fiintif!;;*’!*! tij-iti uu ir;>rr*-:r<f’'I 'k- 

Srri'i^ of dkjx'niori of llio iuti't<*oj*l!iMii «*f mo-Ii *-ftk, lijo- nlr*‘:i<iy •■.xj>!:5tiii’'i Slii-lr {iypi-rfhrorniu 
to lit‘tii!i{oxyli!( It luuy liiuux !••*? ••xrpluh) f)rn{i<>!i*-Ity for irffirniur kutriikinc-.-i? 

Or iiUitryol;iiu‘'<i“, tin* inu’IcU'' '■•loliut; **> ujiurt lIir*»t}oli tj;*' U'p’fjcx' of tr.!;!n:t! 

r*']>u!“ioii li('l'A*H>ii hy{>*‘r<'!fxtrof!*'j^titix'o rfUupr j'iujf it, jl!^^ a.- th** x.'Un^* of ii 

loiif t>1crtro?-x‘*iji(* win tour from tto-ir ! tt{i{i*)rt 'Aiiou uii o.vio i^iv*- t-Jinrip- i’* im{o>;t'.i. Tr.f reiu- 
tix'** noiiosoii.'iil ix ity {*f tl**''*' i‘;iurcr muy !>*■ ••xplisiio’,! or; thf x-xiio' I'U'-i’-. 

rmliiuit t’lU'rfry of foiliutomi*' |iuriii'Ifx jnuy fJitiri.'O'* l->y tJi*> •■nuio 

mt'^!lluui^m !is tlo'V will fuii***' ili*' ili>*i;!mfpr of tin* van*"- of nu ••I<'<-tro'-'i‘oj>t‘. 

Hop*' for !i ii(‘\v tipprotwh t** fhotuntlo'rupy ff raiiio-r i** !il:o ufTfir*!**'! fu: tlii.-' kyjioth*?'!**. 
If u rc'ltit ivcly oloclrojicwitiv*' o<illni<i con!*! rf^to-li {hi* muliitfitiul l•l■!l'i, th>*ir nlxTruiit •'hnrfto 
mifrlit Ilf* iii'iitnnitx'il. Our I'xuinjil*"- of liomtitoxyliii uml nu-thyl nn* imt .‘•■tiitnbl'.’ 

situ**' tlu* ]ilusnin protoiiis tin* rolutivcly olci-troiiopativi* ;o ttii*!ii tvtul unlloi*! j'rccipita- 

lion wtmlil tulu' pliti**' in the liloo*! strcunt. Wlmt is tic-*.li’.i is tm oIf**’{ricully inrrt stihstunce 
whif.'li, in tlu* vi(.*inily of Hi** *iin>r(‘iitiully oli-*-troru*i:u{ivi* {nmor ri’ll, xxfniM In* oonvurtPii to, 
or wonM yiohl ti ri'lutivi'ly I'lootropositiv** oolloii.l. It was for this jiitrpos*' that the 
nu'tulloforrihoinojtloliins wen' pri'purc'il from xxtisio linnmn I'rythrorylo' (.1. Ant. I*Iirirm, A. 
35: ir.r>, IttJo). 

The latter ciiinjtoinuls. thonj;h knoxxn for Si'vernl yonrs. hnve ni'ver intcreste'l those 
Jit'encies eiiftafred in exiu'riiiu'iitnt eiiio*er therapy. Nothitijr l.uckeil in the chi'mienl reason* 
itiK inx'olx’ed hut none xvere stitisih'd that the diffori'iitiat I'h'i-tronegatix-ity of enneer tissue 
had hocu estnhlisheil. From this stnndpoiiit ns well tis many others, the report of Brs. 
luingman and Ihirr may he most timely. 

Koiikiit 1). B.xits.xr.n, M.D. 

.505 Fik.st STUKtrr 

Br.oOKi.YX, X, Y. 

May' II, 3040 


Reply by Drs. Langman and Burr 

To the Editor: 

In reply to T)r. Barnard ’.s comTiinnicntioii, xve xvould like to say that xx'C xvcrc glad to 
learn of findings similar to ours xvith other techniques. 

\Vc Inid not hcen aware of his xx’ork and did not find any reference to the publication 
mentioned in his letter in our senreli of the literature. It shall he included in our 
bibliography. 

AVc apprcchito the references in his letter and are glad for the opportunity to learn of 
Ins observations. 

Harold S. Burk, Pu.D. 

Louis Laxomax, M.D. 

040 Park Ay'exue 
Xeyv York, X. Y". 

May 18, 1949 
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Erratum 

In the article, “The ElTcct of A’'eratrum ATride on the Urine A'olume, Blood Pressure 
and Pulse Rate in Normal and Toxemic Pregnancy,” by N. S. Assali, IL AY. Kistner, and 
S. T. Garber, in the July issue of the Jouuxal, on page HP, line 19. the word “hemostasis” 
should be “homeostasis.” The sentence should read, “It can possibly be explained by a 
relative and transitory homeostasis due to a sudden fall in blood pressure aggravated by the 
vomiting and profuse diaphoresis.” 
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tlu' ]''allo)Mi!ii tulx's aiul ovuiicH. Ilolwiir rejt(irt<‘(i tliirty in ]02.j. In 19:14 
Ihi! numbnr had rist'n In snvrlily-twn. hm jn|)r»r!nd hy (‘nVimll. We fnutid tliiily- 
seven more, eases in lh(‘ literature up to Ihlh. These have been added lo this 
study, brinuine; the inta! tnoue hundred nitn*. 


Malerialr. and Methods, Present Study 

'I’his study is based oti the literature and (U» eieht e.ast-.^ from the tiles df the 
iNfayn (’liiiie. A snnuiiniy has been made nf all e.ises- repoi ti fi up {odan. 1. litlii. 
Our eiuht east's are rt'pnried in •letail, M'ith special ren-reiiee to iIk; pathnlnt'.v. 
treatment, a.nd ))roynnsis. 

Tho stjitistieal rt'sulls eomj>ih'd In a study nf the- eases in the literattne find 
{*f our eases are analyzed separatfdy aiid enmp:ned. Mmidiasis is placed on the. 
diafinostie. iind therapeulif! measures used in this disea.se to show how they have 
ehaniied iti the, past decade. 


Pathogenesis 

'riie causative or"anism ol” .aetinomyeosis is a ileli'-e.lc. thfrmolabile, aiinenthie 
funirus \vhi<‘h has been "iven the name Ardnnmin i s hnfis. '’1‘his is the orj'atiisia 
of Wolff and Israel, jiud its speeifieily has heen defniitt'ly proved. A.(‘lin<miiri.< 
hnvis also eiiuses lumpy jaw in ejiltle. Aetinomyeosis is found the world over; 
there is no evidence of endemieity. 1 ji the rnited .'states, .‘^aiiford found tin* 
disease esju-eially prev.-dent in the upper ^lississippi K’iver valley utifl the north- 
west region. 

In SO ])ci' eent of eases the disease occurs in youut' tidult per.sons. Occupa- 
tion seems to have no intlueiieo on it. Maeiiah wrote iliaf there is little evidence 
that the disease can ho transmitted directly from man to animal or from animal 
to nuin. Cotilagion from man to man never has heen e.stah1ishe<l. 

There tire two views as to the mode of entry of the organism : 

Exofimoufi liouti . — Suiiporters of this theory cite the eases in which a his- 
tory of the chewing of raw grain or gra.'ises has heen elicited. There arc also 
oas('.s in wliiek barbs of grain have l»oen found in the aeiiuoinyeolic lesions’. 
The.se faetors constitute circumstantial evidence that the chewing of grasses and 
grains may prcdisi)ose the victim to the disea.se. 

Evdofjenovs Roxdr. — The bulk of evidence indieoios that Actinoniycc.s are 
normal inhabitants of the motilh and intestinal tract. Slack isolated anaerobic 
Actinomyces from fourteen of one linndrod tonsils removed consoeutivcly, and 
from eighteen of one Imndrod satuples of pus from por.s’ons witli ])yorrhca. 
Emmons found Aetinomyecs-bcaring granules in forty-seven of one hundred 
pairs of tonsils. Weller found eight instances of tonsillar concretions in 1,000 
tonsils; forty-.scvcn of these eighty were comi)oscd of Aetinomyces-likc colonies 
of mixed orgatiisins. 

The organism is an anaerobic fungii.s. difficult to grow. It has not been 
i.solatcd from gra.sse.s and graiu.s. It })i’oljabIy caunol iiivadc tissue except under 
favorable circumstances. iMinor trauma is thought to be necc.ssary lo give the 
organism a portal of entry. 

Porial of Entry in Actinomycosis of Fallopian Txihcs and Ovaidcs . — The in- 
testinal tract probably is the prime seat of infection. In most eases the disease 
is thought to have this origin, even Ihongli a lesion in the bowel is demonstrated 
rarely. Pailnrc to demonstrate a macroscopic or a microscopic lesion in the 
mtestine adjacent to the ovarian mass has heen variously explained. First, 
Brickher felf that the organism could pass through the gut wall without ])roduc- 
ing ..a- lesion tiierein.. Second, it may be that, there is a primaiy lesion in the 
wall .of -the .boAVcl, but if so, .such a lesion might he healed by the time the dis- 
ease is raanifc.st in the tubes and ovaries, since mucous membrane is known to 
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(From the Mayo Foundation and the Division of Surgical Pathology, and the Section on 

Ohstetrics and Gynecology, Mayo Clinic) 

A ctinomycosis of the ovaries and Fallopian tubes is one of the less eom- 
moii diseases eonfronting the gynecologist. Since, however, there are more 
than one hundred reports of cases of this condition in the literature, every 
gynecologist who treats so-called pehuc inflammatoiy disease should be aware 
of the possibility of infection vuth Actinomyces. 

In the past, the outcome of this disease when it affects the female internal 
genitals has not been encouraging. The advent of chemotherapy has markedly 
changed the prognosis. There have been no extensive studies of the problem 
since sulfonamide compounds and penicillin came into general use. Hence, it 
was thought that a comprehensive study would be of benefit to those who are 
likely to he confronted with pelvic actinomycosis. 

Antecedent Studies 

According to Gardiner and Welsh, the credit for the discovery of Actino- 
niyces goes to Laugenbeck, Avho found “sulfur granules” in the jaw lesions of 
cattle in 1845. According to Wright, Harz in 1877 suggested the name “ray 
fungus” or “Actinomyces bovis.” 

Rosebury^® stated that Wolff and Israel in 1891 were the first to obtain 
pure cultures of the organism. 

Numerous eases of actinomycosis were reported by 1905, but there were few 
concerning the internal female genitals. In 1909 Taylor and Fisher found only 
six cas es. In 1919 Robinson could find only nineteen cases of actinomycosis of 

‘Abridgment of thesis submitted by Dr. Paalman to tlie Faculty of the Graduate School 
of the University of Minnesota in partial fuiailnient of the requirements for the degree of 
Master of Science in Obstetrics and Gynecology. 
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Pntholo^c Aspect*; 

(r'ro.s.s- Pii ! h o! ofjin AapreJs. — A>i a nilo, a ((I'aniiloriiiitouH liilio-ovanan mas*; is* 
si'oi ndliorcnl. to sm’roumHtijj: slriafUircs, Tli<-sf' niass.-.s vary from tht- fi'm- of a 
waliitil to liimoi'K nilhi'^^ the mine lower part of llto Axlomeii. They are eiYcrs- 
ish whitn 01- yollowisli. oftmi mottlofl. Tlioy an* soft. fna!iii-. ilVic.tuaiH aiir! 



Fig. 1 . — a (Ca.'ic 7). T.vi)ical actinomycotic colony in .'section of an ovary (hematoxylin 
and eo.sin, X2't0) ; 1/ (Ca.se 7), Detail or tlic peripheral cltib arrangement ;it tlio edge of a colony 
of actinomycc.s organi.sm.s (liematoxylin and eosin, XSOO). 


elastic, but occasionally may be hard. The surface may be smooth or roughened, 
but most often shows a moth-eaten appearance, willi protrusions of various sizes 
and shapes. Pus may exude from the tumor. 
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be resistant to Actinomyces. Third, the disease may be spread ))y tiie lielp of 
other organisms. Fourth, it may he spread by the blood stream. 

Gardiner and Welsh believed the ovaries are the chief sites of pelvic infec- 
tion with this disease. The proximity of the right ovary to the appendix is said 
to be important, because the appendix is the commonest site of abdominal actino- 
mycosis. The ovaries arc thought to be favorable sites for the lodgment and 
gro^vth of the organism, especially at the time of ovulation. 

It is also possible for the organism to gain entiy through the vagina. Tietze 
described a case in which the infection seemed definitely to follow the use of a 
pessary. De Faria and Fialho reported a ease in which pelvic actinomycosis 
followed abortion attended by infection. Campbell and Greaves reported ac- 
tinomycosis of the cervix uteri. Other authors®’ have reported 

cases of actinomycosis that probablj’- was primary in the pelvis. 

The disease in the pelvis usually is restricted to the tubes and ovaries. The 
^vell-known resistance of the pelvic peritoneum and the tendency toward localiza- 
tion of infections in this area may account for tlie early seemingl}’’ benign course 
and protracted illness without more frequent evidence of earl}’ generalized 
peritonitis. 

Bacteriologic Aspects 

There has been much confusion in the literature regarding a system of 
classification of Actinomyces. The general classification of Waksman and Hen- 
riei is used in describing the fungi-producing true mycelia. 

ActinomycotcKcac. — These arc organisms in which the mycelium fragments 
into bacillary or coceoid elements. These may be subdivided into Actinomyces 
and Nocardia. 

Actinomyces. — ^Slembers of the genus Actinomyces are anaerobic or micro- 
aerophilic, parasitic, and not acid-fast. They are found in the alimentary tract 
of man and animals. They are gram-positive. In tissue they form “sulfur 
granules,’’ which are cauliflower-shaped mycelial masses with radial-club ar- 
rangement at the periphery ^^'ig. 1, a). These clublike bodies (Fig. 1, h) are 
pear-shaped thickenings of* the terminal filaments; they are hyaline, refringent, 
and yary in size and thicicness. All transitions between the clubs and filaments 
may be* present beneath the peripheral layer. On culture media they form 
bacteria-like colonies without aerial hyphae and they produce no spores or pig- 
ments. They grow best at body temperature. Their oxygen tolerance is very 
limited. They do not liquefy gelatin. The species is heterogenous and has not 
yet been satisfactorily subdivided. Actinomyces hovis or Actinomyces israeli is 
the best-knovm organi.sm in this group. The term “actinomycosis’’ probably 
should be limited to lesions caused by this tyj)e. 

■ Nocardia. — ^]\Iembers of the genus Nocardia arc aerobic and partially acid- 
fast or are not acid-fast. They do not form spores. Species of Nocardia some- 
times are pathogenic and may produce actinomycosis-like lesions in man. 

Sireptomycetaceae . — These are organisms in which the mycelium does not 
fragment. They are aerobic. They are found Avidely in nature, in soils, manure, 
grasses, and grains. On culture, tlie colonies often produce aerial hypliae. They 
form highlv specialized spores and various-colored pigments. These organisms 
grow be.st at. 15° to 20° C. (59° to 68° F,). Many are actively proteolytic. 
They occasionally produce aetinomycosis-like lesions in man. Streptomycetaeeae 
may be divided into Streptoinyces and Micromonospora. 

Streptomyces. — Members of the genus StreptoniA'ces jnultipl}' by the forina- 
1 ion of eonidia in chains from aerial hyphae. 

Micromonospora. — Members of the genus Micromonospora multiply by the 
formation of single terminal spores on short sporophores. 
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Uterus itself is raiH', luit tiu; parjuiKUrhim ufleti is inveihed. There snay be Kiiuis 
tracts into the bowel, bbxbler, or .shin. 

Mievoseojne. I'alhnhujU .Ts/iu'/s.- 'I'lie lesions be^in as an aceunmiation of 
jiolyniorplioiiueb'ar letieoeytes about the <»roanis(ii ; this ptuicess eventually re- 
sults in li(nn'fae1iou necrosis c b’ie. 1, u). About this eenti r is u zotie of iytnpho- 
cytes an<l itlasiufi cells, inlct'sjici'sittjr n inass of etHbulicliablihc cr-lis. This isstu- 
rouinlof! by a loose lioncycomli layer of urJiiiulntion tissue ami fibrosis. 'I’hereis 
ahvay.s a treiuetidous fibroblastic reaction (Fit:, (iK 'i’he bloiKl v(ssels irt the 
fibroblastic; stroiiui are iiitael in eonii»arison with the emlartc! itis asso»iatrf| v.iih 
tuberculous or .syphiliti(c inrecti(*ns < 2, b'f, ('asf>atioti necrosis is not s'cn. 

btit piant cells occasicnially arc observed. ( 'alcifii-atioi! is rar<‘. Fnder iow-pov.cr 
jn.'i'xnifiention. multiple .small abse(*sses of ib*- type desej-ibr-d above are .scf-n (Fie. 
2, «). Fume of the arcsis of iuiVelion nuty .show tumuu'otts (’olonies of ormUii'ras. 
but generally it is ttecc'ssjtry to seuri’li fot even a .sinyb- eolony. Other areas with 
the same miero.seopie a}*i»earnnee show no eolotiies. 

Profiriss of (h( /a.sioas.— Aetinomycosis sprcails by direct extension fu- via 
tile blood stream, rarely by the lymphatic route. ’’I'lic oriraiiism i.s said to bo too 
Ini'fre to be able to invade lymph eli;inne!s. However, Draper and fsiuddiford 
rejinrted one ease in wbieh the me.seiitcric lymidi Jiodes uero definitely involved 
with aetiimmyeosis. 

Fsually, the lesions pro^re.ss periplierally. produeinir .‘idht-sioiis to, and ah- 
seesses of, eonliouoiis sirueture.s. These event italiy rupture spmitatieously to 
the surface, with the formation of sinusi-s. This ]uo('e.ss may in* llio body's at- 
tempt ;it extrusion of the infeeliujx urminism. as it would extrude a foreicu body. 
'J'be ortianism is eapable of iuvadiiitr bone as t*asily as soft tissue; actinomycotic 
osteomyelitis is not uncommon. The free rupture of ;iciitiomycotic abscesses 
oceasioually piaHluces t:om*ralixcil jn-ritouitis. 


Clinical Cour.se 

Cliitical ('Innuuit ristirs. — 'I'hc early .synquoms itnd eourse of .‘letinomyeosls 
of the internal female pelvic, ormuis are not eharacteristie. In the early .sta!:c.s 
the disea.se simulates iielvie inflammatory disease of other causation, and. when 
it is more acute, it may resemble appendicitis. Seven of mir eijrlit patienl.s trave 
a liislory of pain in the lower iiarl of the abdomen, usually located on one side, 
at the onset of tlieir iline.ss. The remaining jiatient had had symptoms of partial 
obst ruction of the bowel b)r wbieh colostomy bad been done. Six of the eight 
patienl.s had associated fever; three expericneed vomiting- with their attacks. 
Only one palioit (Case .‘I’D had noticed any .swelling in Die abdomen. 

It is interesting to note that all eight i)alient.s iiad undergone .surgical treat- 
ment elsewhere. In only one instance (Ca.se (5) liad actinomyeo.sis been diagnosed 
prior to entry of the patients at the Idayo Clinic. Previous .surgical treatment 
varied: -six iiad undergone g.vuccologie o]>eratious; four of them had had sonic 
jiortion of the ])elvic organs removed: one had undergone eoljiotomy; one had 
undergone a simple exploratory operation. Of tlie other two ]iatients, one had 
undergone simple incision of an abdominal alwec.ss; for the other, colostomy had 
been performed for partial obstruction of the bowel. 

Ages of the patients ranged from 23 to 4fi ycai-s. with an average of 34.4 
years. 

The duration of s.ymptom.s prioi- to entry «»f the patients varied from two to 
thirty-nine months, with an average of 37.7 months. 

Five of the eight patients reported loss of weight. This finding was not com- 
mented upon in the records of the other three patients. 

An abdominal mass was described in three of the eases. .Six patients had 
draining sinuses, one of which was a draining wound after colpotoiny. On pelvic 
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_ On cross section, few or niimerons, large and small, regular or irregular 
cavities are seen; these are filled with pus of vaiying color in"a meshed network 
of millcy-white to grayish black connective tissue. This gives the cut surface a 
cheesy, spongy, moth-eaten, or honeycomb appearance. As a rule, the pus is thick 
and slimy, and it varies in color and quantity. Granules of varying color and 
shade sometimes are found in the pus. 
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Fig. 2. — a (Case 7), Colony of actinomyces organisms in a snial! alJ.scess surrounciml by 
granulomatous flbroblastic stroma (hematoxylin and eosin, X32) ; h 

colony of actinomyces organisms (the only colony on tliis particular slide), show it^ normal 
character of the blood vessels in tlie granulomatous stroma (hematoxylin and eo.«in, 

In some eases only the ovaries are involved; in otliei-s the hallopian tubes 
also ai’e invaded. Generally, there are jnfiammatort' (haiiges in the I%al)opian 
tubes, even if no colonies of Actinomyces can be domoii.strated. Infection ol the 
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liy lijn'lcritilttirit; .sliitlics aftt-r cNlrnHivr" suri.fi''nl trcainu-fi* jin<i hi‘<‘n cju'nc'i out 
(‘Ist'wlicn*. well' iii(ciisiv(*!y v/ilh ]iii|{ivN'iurii jotiidt* jrtv»‘}| hy niantii, .satiinni 

jixlido 5'ivoii in(rav{‘iiftusly, mentuon rays and ijHliuui. Ai tiu' tiiiia m this v.rst- 
iny, oiH' of IIh'kc was ri'ptu’lfd as ja'iny “fun-ti” thiiiy-six iifotJlhs aftrr irrai- 
nuMif at tile eJiiflc: the othrr was jv-ftorted as i/einy inijouved" two ifiontie. 
iilttw trcattiient at iiie eiitiic. 'fin- third lantieti! in this yrntipof ihr'-e nnder.vchi 
salpitiyo-oo]>horeetoiiiy on liie it-fi and in<Msir.n of an ai^eess in (he left fhiti!:. 
'rids )tati('nl it’ase .'•} died on the tw«'ntie(h |>ostopff'af iv** flay, frotn trenendiz'si 
peritonitis. d*he diagnosis in titis <‘ase had not hci-n t viaiiUsiK'd dsjtiny the life 
of (iie, patient. 


'Fiif othej’ live itatients Were se<’n after su!fttiiand<ie dnius and peniciiiia 
ha<l hetsiiiie availnhle. h’onr of these ftw were treated hy ladiea! Hurt'i<'id 
methods. Iheotlii'i’ patient (Case (5) was seen after ( Xf'Sisive suryieal tieatiijeiit 
hml helm i-anied onl e!sa-wher<‘. and tin- disease had st>read to the waH of tier 
ehest and tin* hnttoeks. Site was treated with Juiye doses of pt-rdeiHin, witi; 
marlo'd reyressifui of the a.etinomyeotie lesions. Init sjie tlied six weeks after la r 
last visit to tile elinie. wlien the disease heeanie eemplseated hy ehionie i,doineriiie- 
nephritis. Of the four |»atienfs operateii on, three- received intensive eherno- 
tlierapy posloperatively. In the fourth '-ase tlte ahst-essr-.s <‘vidently had hes-n 
sterilized hy intensive [ueoiierative tiierapy with sulfadiazim* and peidcilHii- 
Two of these patients are reporter! as hein*.' “ cured’’ tldrty-three. months and 
leu months, res]>('eiively, after tiAsitment at the c!iid<‘. 'I'he other two were re- 
ported to he “ improved ■’ one month after operation. 

In general, the dose of the sulfonamide diuys. when these were used, was 
standard fur the i)atient s aye and weiyht. .Stdfadia/.iue was the flruy of eiioiee. 
I’enieillin was admiidstered in laryc d(»ses. the ttsiial eouj^e lieiny 2,000.000 units 
yiven ini rav( nously or intramuseularly <laily for a period of ten days, and re- 
pented as <iflen as necessary to yet the desired <‘linical results. 

In summary, three of the eiyht jmtienls were treated )>rior to the era oi 
ehemotherapy. Of these three, oim was reimrfed as “euretl,” one was “im- 
proved.” and one died. Of tlie five ])atienl.s who 7 -eeeived sulfonamide drugs and 
tor) iienieiilin. two were reported as “eui-cd.” two as “improved" and one died. 
'I’liree of tlie eiyht patients were not operated on; of tiiese. one was rei)ortc<l 
“(‘ured." one as “improved," and one died. Of tlie five who received suryical 
treatment, two are re]iorled as “eiu’eil." two as “im})i'oved'‘ and one died. Tiic 
totals for all eiylit patients nro; lliree ■*eured.“ three “inqn’oved" and two dead. 


Comment 

It was fell, in rosi)eet to our eases as well as to those in tlie literature, that 
the cliewiny of grains and grasses, eontact with animals, or eontnet with pa- 
tients who had aeiiuomyeo.sis were not eliologie faetors. It is generally ac- 
cepted Hint the eliologie organism is Acfhiomj/ccs hovis, allliough in our eight 
cases the eliniciau usually was .satisfied with the rcjiort “sulfur granules found. ' 
This situation also was true in respect to the greater ma.iority of eases reported 
in the lilcralurc. The upper Dlississippi River valley area was the habitat of 
the eight patients involved in this scries. 

It was impossible to determine the mode of infection in any of the eight 
cases. Because of previous surgical operation.s, it could not be ascertained in 
which side the infeotion had originated, cxce]it in Case S, in which at fii-st only 
the left Fallopian tube and ovary Averc involved. Prom clinical study of our 
patients, it can be presumed that the infection was bilateral in five, in the left 
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examination a mass was noted in seven of the eight cases. In the other case pan- 
hysterectomy had been done elsewhere, and results of the pelvic examinations 
were recorded as negative. 

The laboratory findings in these eight cases were fairly consistent. The 
average erythrocyte count was 4,420,000 per c.mm. of blood ; the average value for 
hemoglobin was 9.6 Gm. per 100 c.c. of blood. Six of the eight patients had an 
elevated leucocyte count ; the elevation averaged 13,100 cells per c.mm, of blood. 
A sedimentation rate was calculated in five cases and found to be elevated in all 
five. The sedimentation rates (Westergren) varied from 30 to 127 mm. in one 
hour, with an average of 95.5 mm. in one hour. The urine of six of the eight 
patients contained pus and (or) albumin. In the other two cases results of 
urinalysis wei’e negative. 

The foregoing deseriifiion of the records and findings shows little that can 
be called “t;^qncal of actinomycosis.” In this series of eight cases, bacteriologic 
studies were made seven times. In five of these cases results of bacteriologic 
study were positive for Actinomyces and in the other two results were negative. 
These five positive results led to an early correct diagnosis. 


Diagnosis . — The diagnosis of actinomycosis of the ovaries and Fallopian 
tubes usually is made on the basis of microscopic study of tissue removed at surgi- 
cal operation or l)y culture. The early symiAoms of pelvic pain, vomiting, and 
fever, aud the early finding of a mass in the abdomen or pelvis do not ordinarily 
lead to a diagnosis of actinomycosis, because these signs are more offeR asso- 
ciated with pelvic infiammatoiy disease of other causation. The possibility of 
actinomycosis should be keiit in mind when medical treatment fails, especially 
if the sedimentation rate remains high. The physicians who saw the eight pa- 
tients in this series were in an unusually favoi’able position to make the correct 
diagnosis, since all the patients had undergone some operation before they came 
to the clinic and pus was available for study in six of the cases. In spite of this 
.surgical treatment, the diagnosis had been established elsewhere in only one 

case (Case 6). . . x t i i 

Five of the eight patients had draining sinuses on entry, and one had a 
draining eolpotomy wound. Results of bacteriologic studies of pus fiom foui 

of tliem were positive for Actinomyces. _ _ . i • i i 

Five of the eight patients underwent radical surgical treatment which made 
pathologic diagnosis iiossible. Colonies of Actinomyces were found microscopi- 
cally in the specimens in four of these cases. The negative result occurred in 
Case 5, in which the patient had received eight months of intensive chemotherapy 
thirty months before operation. The diagnosis in this case had been established 

bacteriologicallv. , , , . x j 4 - 

The colonies often are difficult to find Avith the microscope; repeated sections 
should be made Avhen grossly the lesion is granulomatous and on section reveals 
multiple abscesses (Fig. 2, b). In Case 8 tAATiity-three sections AA^ere made Irom 
the abscessed areas at time of operation. Colonies of the organism A\ere no 
found after careful study of sections. After this_ orgaiusm had been cultured 
from the pus, more sections AA^ere made from the tissue. Fmall,> , two vei.A^ inA 
typical raA' fungus colonics A\'ere located (Fig. 2, b).^ In Case 3 the diagnosi.s 
Avas not e'stabli.shed until after necropsy, Avlien the tissue removed at surgica 

operation Avas restudied for the possibility of Actinomyces. ^ 

In smiiniarv, the diagnosis in these eiglit case.s was established either Oa 
culture (five times) or by microscopic study of sections of tissue (tour times; 
or by both methods (once). 

TreaUneni and Z?c.«f?f7ts.--Tlie treatment of the.se eight patient.s Avas niedicaJ 
and surgical, ^yhen surgical treatment Avas employed, it was radical, ''“h le- 
inoval of all of the diseased ti.ssue ])ossible. Three ot the ® 

prior to the era of chemotherapy. Taa'o of tliesc, aa'Iiosc condition aacs diagnosed 
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lucni. Tlu' tliiifjHitsiH is Ufsl inmlc at of ofn-rat ion. by !n!<’ivHcujiif« fXfunina 
lion of rivsii tissue, and (or) hartenolo.de sttidif‘.s of tin- pus, 

l‘'roiu a bai'terioloidc poinl of view, tin. dia'jrnosis is easy when sulfur oraa 
ulos aro found in juis from al'scesscs or sinnsos. Ibnvcver, Ihr yivniuii'S aro la) 
ahvay.s easy lo find, d’lu.y arc <lt'.sfTil)cfi as vcHou' and sai'olikc if» while am 
•satidUke in appearance. Tiicy cannot la* refoindzcd oro'ssly, and many thina 
a V. mislalccn for them; ‘'peails” of deucucratefl malianani '|ssm-. small enmur 
tions nr seeds fistia intt'slinal fistulas, .small routjd taasscs (jf lihrin. nutsscs oj 
cocei, lul)ereulou,s <lehris'. and crystals of iodoform. Tim jam .should he straime 
Ihroupli pair/e and the tiranulc.s ohiaiin'd. soaked with ,s(ron;r .sodium hydroxidr 
oti a (ilaKs .slide, eru.shed, and stained hy (Jnim's method. An alternative niefluai 
is to ombotl the eentriftiped .sediment of jms iti hard jiarainti. make .sei-f ions, aufl 
-Stain them with Itematoxylin and cosin. K,\'amination of the trranules nndo! 
the mieroseope usually will Ik' eonelnsive. The disea.se mav he advatiec-d and 
suiipuvatin*? many montlis hefore a search for the organism is rewarded. TIk 
organism may disapp(>ar from the i>us after .secondary infection has Itcgun. 
l)orHng'= suegosted that to ohlain material for study, it is heifer to euret .«innsc‘.s 
than to swah them. 'I’o add to the difiieully. Kosehnry’^ wrote that 
isracH may fail to .sliow elnhs, and that similar if not identical eliih.s may he 
fotind in other disease ju-oee.sse.s, notably aetinobaeillo.sis, 

Aclinomyec.s is difiieult to isolate and cnltttre, wliieli not only make.s the 
diagnosis difiictdt but also gives trouble in te.stiutr for the sensitivity of the or- 
ganism to driig.s sueh as penicillin, (irccnldatt ami Gleenhlatt sfre.^.sed the im- 
portance of roittino anaerohie as well as acroliic culture feelinipnes and reeoni- 
mended media containing sulfiiytlryl eompound.s. In tlie eight cases in this 
study, bnctci'iologie studies wore made seven time.s and ro.suits Avere positive 
five times. 


Patliologic diagno.sis also may be diflienlt. Some sections may i-cadily show 
numerous colonics of the organisms. Other areas with the same ty])ical j^icturc 
may show no colonics. This difiiculty frc(}ucntly is commented on in the litera- 
ture, and it was cucounlcrcd in the five s])ecimeus examined in this study. In 
two specimens they wore found only after careful search of many sections (Fig. 
2, h). In the remaining specimen they wore not found. It is ai>parcnt, in view 
of these observations, that when actinomycosis is susjjected, numerous section.s 
must be made and carefully studied before diagnosis of the disease can be made. 

The treatment of pelvic actinomycosis is both surgical and medical. IMost 
authors agree that all diseased tissue should be radically removed wlienevcr pos- 
sible. Ninety-five per cent of the patients reported on in the literature under- 
went surgical treatmeut. In the eight cases repoi'tcd herein, all the patients had 
undergone operations before they came to the jMayo Clinic, and five underwent 
additional surgical procedures at the clinic. 

Many forms of medical treatment have been used in aetinoinycosi.s, and the 
favor accorded eaeli has undergone changes through the years. Although the 
different forms of therapy have been used in combinations, they will be dis- 
cussed separately. 
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adnexa in two, and in the riglit adnexa in one. In none was infection by way 
of the vagina and cervix suspected. Gardiner and Welsh wrote that the right 
ovary probably is the prime seat of pelvic actinomycotic infection. However, a 
simunaiy of one hundred nine cases rei^orted in the literature shows that the 
infection was bilateral in 4.4.4 per cent, on the right side in 37.8 per cent, and 
on the left in 17.8 per cent. Thus, in this respect, our cases differed little from 
those in the reports of other authors. It has to be assumed that the infection 
was endogenous and originated from some spot in the gastrointestinal tract. 

The five available pathologic specimens in the eight cases exliibited the 
typical picture described uniformly in the literature. The Fallopian tubes and 
ovaries were the chief sites of the actual infection, although there were often 
inflammatory changes in the uterus and parametriimi. In all five the pathologic 
picture was tliat of multiple granulomatous aetmomycotic abscesses, with many 
dense and loose adliesions to surrounding structures and the frequent formation 
of sinus tracts. 

The typical clinical history, as described in the literature, is that of a pre- 
viousW healthy woman who suddenly becomes ill with localized or diffuse lower 
abdominal pain, nausea, vomiting, and fever, or one who experiences gradual 
onset of symptoms referaljle to the pehde organs, often with intermittent, more 
acute exacerbations. The menstrual periods may or may not be disturbed. Only 
occasionally does the patient detect a tumor mass, but frequently an operation 
for a pelvic tumor has been performed. In seven of our eight cases pain in the 
lower part of the abdomen was a prominent symptom. Six of the eight patients 
had fever, three had been nauseated and had vomited, and only one had noticed 
any swelling in the abdomen. All eight patients had undergone surgical opera- 
tion elsewhere. 

In the cases in the literature the ages of the patients ranged from fourteen 
to sixty-four years, with an average of 34.1 years. In the eight cases in the 
present series the range was twenty-three to forty-six years, -with an average of 
34.4 years. 

The duration of symptoms in the cases in the literature varied from one 
month to 156 months, vdth an average of 19.4 months. The duration in the 
present series was two to thirty-nine months, with an average of 17.7 months. 

In the usual case in the literature, loss of weight was reported, abdominal 
and (or) pelvic masses were described, anemia and leucocytosis were noted, and 
the sedimentation rate (when reported) was elevated. Of the eight patients re- 
ported on in this study, five had lost weight, seven had abdominal and (or) 
pelvic tumors, seven had hypochromic anemia, six had leucocytosis. Of five 
sedimentation rates reported in this series, all were elevated. 

As can be seen from the foregoing, it is generally impossible to diagnose 
actinomycosis of the pelvic organs on the basis of the history and clinical find- 
ings. Serologic tests, agglutination tests, comx)lement fixation reactions, and 
skin tests with culture filtrates have been tried, but render little help. The 
physician must be ever alert to suspect actinomycosis in cases of pelvic inflam- 
matory disease which does not respond to medical or conservative surgical treat- 
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Htntnlunl in tin* rntin nf I;;;, llr.^i-nT, .Ifttif'- ;>«>! HtnwnfH. V>VIf;f*r nt;:! 

.Unniiitoii, Ifcrri'H, nrnl nti'l others f'svortib!'^ rr;-*:!;” {t'Hii t!ie mp 

nf Jii'iiicillln in clinifui net iii<i!nyi’i>vi^. 'Die r'i-ti=-itivit y nf tliih-u'tii ‘itnln'i <>f A)'t!i;“ii;y-*' • 
vnrin.H nidnly, ninl it jh bi--!, in riiJciiIiiJi/ni of iSn' {/rnj»T fn ,'trruri 

ri'fovnn'.l in n f;tvi'n in I’ltn-u'-n broth njtb vnTyiiii; uf Mo*! 

.nutliors ti.'-f’A htu:i“ tlo-.',-. of jK'nioillin in Iij norn- of tiio aju' htityiro.] liin-'’ r.'o"- of 

III'! i^olnyl•(l“ii^; of tho m!irif'’'= ri'j'i>r(i'<l in ‘in* lit<'i:ititT<’ libl ?!<<• j'atii'riti ro.-j'jv*' j..-nii'iHiii, lint 
jH'iiiriHin Imi bi'i't! in tn-tinonivco-i- of otlmr orj^nni' •.•>»!]( o/.o-l ro -ntt.-, IViijr of otir l 
jiiit ionts U'l'oivi'il jit'Hii'tiiin ; two v.cfo ri'imrti'A n- cnf-vi, oio- jinjiror.',!, nnii rno' ilyino of 
iiiiviiiii'cil lid ini)niyi‘ 0 '>i,'i; conijilii'nitol by olonn'fubiio'jiliriti*'. 

In diinninry of trciitnicnt, it iniobt bn w.-i! to onfHin- pin:: of tlo-mjiv for 

nbilominul in’t vnoinyi'o'.i.'i; 

Priipliylnxiii, Kitrly iiiijii'inb.'rtoniy ’Ahi'n l•{•)>dl^iii•^ti•■• i;- dinoiowfii, 

Snronry. Tin' iib-iil i“ rtnlifnl oXi’ii'ion of lio-iU'. 

Lfidil oxy^p'iuit ion v. itli liyilroiicn poroxiib-, t ‘:i ttobl'ribin ibiiii. or zitn- j-onixiih* in 
Mi^'in.'iirion. 

loirnlcH. I’riM'onibly jiotn*-«ittni ioiU<b‘ in <io'-.<< of ."i orni!i« (Jn!,! iiiliiiini.'ti'ri’il 

thri'i' titni“< ibuly, thf <]om' boino ijri'iinnllv imTr.'i-i''i t»> "otj ornin* tlo fitii.) 
(liiily. 

fsiilfonnniiilo tlrnoM, Tlirci' roponli'il roufM-x, with nn intt-rxiii iif a woi’l-; boiw/.’i'n 

conryi'H. 

Ponicillin. Lodil iiiftillntion nml I'lirditi'ral inji'dion. 

l{odU"(‘n tlicrajiv. 

(Ji'in'Mil mi'idtiri'!*, mi<’Ii n?* rod lunl in-n of lotiif'i luiii vitatnins. 

Of tin' 10'.) in thn litcratnro, lb:.’ urn n<'coin]irinii'il by ii'iiorty of ri/jiultp. In llnx-'t' 

102 ('nsoii twcnty-flvc! ji!iti('n*..«, or 2l.ri por cvnt, prouimil.ily wcrv diroil; fiftcon, or 14.T per 
d'lit, wore iinprovetl, nnrl .«ixty-lwfj, or OO.S jx'r c»>nf ilifil. In tlic f'i;r)it enso'^ reported In 
this stinly, three jintients, or ilT.'i jier eeiit, pn-'niiniibly were enri'il; three, or o7.i> per cent, 
were improved, and two, or 2." per eent, died. Althonjrh the jiresent scries xvns' too .email 
to permit the formation of eonelnsions as to ellicaey of treatment, tlie resnlt« of treatment 
com])ared favorably with those reported in the literature. 

Conclusioxis 

Actinomycosis ol! tlic ovaries jind Fallujtian tithes is one of the le-ss com- 
mon, yet serious, diseases of tlie feiimle jtelvie viscera. It is a disease with 
which every gyneeolop:isl and abdominal surgeon should Ite familiar. The 
<!!iusativo organism usually is AcfinomijCAH horis. The orgfuiism is a normal 
inhabitant of the alimentary tract, which usually is the origin of the infection, 
although entry by wa.v of the vagina is po.ssible. The lialiit of chewing grain 
or grasses and contact with animals or human beings afilieted with actinomy- 
cosis are not etiologie factors iii tlte disease. The Fallopian tubes and ovaries 
are the usual sites of the infection. The gross pathologic picture is one of a 
spongy, honejmombed, granulomatous ma.ss with adhesions and sometimes Avith 
sinuses to siumounding structures. The microscopic i)ieture is that of multi])le 
aliscesses encased in a granulomatous fibroblastic stroma. The fungi are 
typically found in the abscesses and in the lining of the accompanying sinus 
tracts. Actinomycosis spreads by direct extension or by the blood stream. It 
rarely spreads by way of lymphatic vessels. The clinical picture of the disease 
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lodidca. According^ to rig;lit. Nocard iii 1S!^2 was (he first to utilize potassium iodide 
lu the trcatruciit ol actiuomycosis in ninu. Since that time it has been used constantly. 
Ihe tiieory of the action of iodides is that when they arc al)sorbedj tliey combine with 
proteins, liberating: free iodide, which lias the action of u countorirritant and may tip (lie 
balance in favor of the tissues by vuscularizinff tin* )iart and increasing' leucoevtic action, 
rhis may cause early softening of the tissue and extrusion of the organism. Iodine may 
neutralize the action of agents wliieh jirevent solution nnd ab.sorjifion of necrotic tissue, 
thus laying bare tlie organism to real germicidal agents. In vitro, the grorvth of Ai,' 
myee.s is not retarded by concent rations of jiolassium iodide up to 2 per cent. Tlius, tliefe 
i.s no scientific proof that jmfassium iodide is of value. However, it has been and still is 
used in gradually increasing doses up to 100 grains ((>..') Gm.) administered three times a 
day, A 10 per cent solution of sodium iodide has been used intravenously, 30 to 40 c.c. 
being administorod the first day and the dose being gradually increased until 100 c.c. per 
day are being given. Iodides were used in three of the eight cases reported in this study. 

' Yaiven . — This drug has been used occasionally. It is believed to mobilize the defense 
mechanism of the body rather than to exert an\’ specific action on Actinomyces. It is given 
intravenously. It is a dangerous drug, since it may induce functional dislurbauecs of the 
liver. It was not used in our eight cases. 

Gold Vaccine . — Deak in 194] reported that in twenty-two montlis, he liad cured a jratient 
of genital actinomycosis by means of gold vaccine. The patient also received roentgen 
therapy, but this was stated to bo of no help. Gold vaccine has rarely been used. 

Actinomyces Vaccina . — It was said-i" that Colebrook about 1920 attempted to carry out 
active immunization of the patient by the use of vaccine therapy. lie came to tlie conclusion 
fliat it wn.s of no value without surgical treatment also, but he noted imiwovement in patients 
for wluuu drainage of abscesses was carried out. Macnab used stock poljwalcnt vaccine in 
doses of 1 to 4 c.e. (1 c.c. containing 2,500,000 fragments of the mycelium) by injection on 
alternate days for a period of three weeks. Vaccines were not used in our eight cases. 

llocniycn Therapy . — According to Gardiner and Welsh, Harsha in 1904 first used 
roentgen therapy on aclinom 3 'cosis with success. Since 1904 roentgen raj’S have been used 
in varj'ing doses and courses. Radium has also been used. Although roentgen raj’s in the 
form of ten erythema doses do not kill Aclinom.vces in pure culture, they do favorably 
afTcct the disease, probabl^y because of the reaction of the tissue. Desjardins concluded 
that roentgen raj's arc powerful therapeutic agents against Actinonij'ces. AlcWhirter re- 
ported excellent re.sults obtained with roentgen therapy in all types of the disease. This 
form of treatment was used in three of the eight cases in this stud^'. 

Thymol . — ^.tVftcr studjdng tweutj'-two diilereut volatile oils, Myers and Thienessa in 
192.3 and Myers^o- -u in 1927 and 1937 advocated the use of thymol in actinomj'cosis. Joj'cc 
recommended a dose of 1.5 Gm. of thymol administered in capsules two days out of every 
three until 00 Gm. have been given, and thi.s was to be accompanied by daily irrigation of 
sinus tracts with a 10 per cent solution of thymol in olive oil. Bancroft and Stanley- 
Brown used slightly larger doses. Thymol was not used in the eight cases reported in 
this stud^’. 

Snlfonamide Therapy . — Sulfonamide drugs were used for actiuomycosis shortly after 
they had been discovered. Walkei"** in 1938 was the first to report favorable results from 
the use of sulfanilamide in abdominal actinomycosis. Other reports soon followed. 
Benbow, Smith, and Grimson used various sulfonamide drugs, but preferred sulfadiazine. 
Ljmns, Owen, and Ayers secured striking results with sulfonamide drugs in all clinical 
types of actinomjmosis. Cutting and co-workers^, n, 12 found sulfathiazole and sulfadiazine 
to be most effective in vitro, and recommended that the concentration of the drugs in the 
blood be kept higher than 9 mg. per 100 c.c. In the literature there are only five reports 
of cases in which sulfonamide drugs were used in actinoinjmosis of the tubes and ovaries. 

Of the patients concerned, four died and the condition of one was improved. However, in 
the literature from 1941 to 1946 only nine cases were reported in which sulfonamide drugs 
were used for this disease, so that conclusions cannot be drawn on the basis of so small ;i 
series. In the eight cases reported in this stmly, sulfonamide drug.s were used in tliree, 
witii one patient being reported as cured and two as being improved.^ 
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1. — I'^auipinont DCc-it^ury to f)t)tMin .o vnyinol ''tnonr Uy tiio inctlKvS. 


The slicatli oontsiinintr liio aiijilicator is inserted sdonii tlie jtostcrior vayinal 
tvall to the enl-dc-sac. Tlio swah is then pushed beyond the sheath and a sample 
of the dischavjLrc obtained liy ti circular motion. The swab is tlien \yithdr;iwn 
into the slieatli and the esitiie unit j'emoved. The apjdicator is again pushed 
forward and the disehartre rapidly sinearctl and tapped on a labeled, clean 
glass slide. Before the smear has time to dry, a matter of a few seconds, it 
dropjted into a small bottle containing etjual parts of bb iter cent alcohol and 
ether. (A paper clip previously sliitjted over one end of the .slide keeps it from 
adhering to other slides in the bottle.) The bottle is then stoppered sceurel>A 
and the sheath and applicatoi- discarded. By this method as many as 250 smeai's 
were taken b^" one individual in a .single day. 

In the laboratoiy the .slides were stained by the Pajtanicolaou technique. 
They were .scanned by trained technicians, and all smears itrcsenting unu.sual 
cells -were interpreted by the authors. Smears were designated as ‘‘negative, 
“suspicious,” or “positive” for the pre.scnce of cells believed to have originated 
from carcinoma. 

Smeai’s were classified as negative when only normal cell types were seen, 
and leucocytes and crvthrocytcs were not prevalent. Smears were cla.ssified as 
positive when thev contained clumps of abnormal cells, leucocytes in abundance 
old or hemolvzed erythrocytes, and a “dirty” background of cellular debris and 


THE VAGINAL SMEAR IN POPULATION SCREENING FOR 
UTERINE CARCINOMA- 


Otto P. Kkaushaar, j\LD., Jaaies T. Bradbury, Sc.D., akd 
'Willis E. Brown, jM.D., Iowa City, Iowa 
(From the Department of Ohstetrics and Gynecology, State University of Iowa) 

I NTEREST in cytology was stimulated in 1917 by Stoekard and Papanicolaou,’ 
who used vaginal smears in a study of the estrous cycle in guinea pigs. Dur- 
ing the next few years, their use was largely limited to studies of physiologic 
cellular changes during the human menstrual cycle and in pregnancy.^’ ^ In 
1931, MacCarty presented the first of three-* ® reports dealing with the charac- 
teristics of immature cells, especially with regard to the nueleo-nucleolar ratio. 

Vaginal smears were first evaluated in the detection of uterine carcinoma 
by Papanicolaou,"’ ® who described the staining procedure which bears his name 
and which has facilitated interpretation of the cytologic ])icture. The appear- 
ance in 1943 of a monograph by Papanicolaou and Traut” initiated the present 
wide interest in the cytologic detection of genital carcinoma. Subsequently, 
many articles and a handbook on vaginal cytology have appeared. 

Wliether the use of vaginal cytology is more valuable as a screening pro- 
cedure or as a diagnostic method is controvei*sial. 

Papanicolaou stated: “It [tlio vaginal sineai-] is not recommended as a means of ulti- 
mate diagnosis. It should be used as a preliminarv or sorting procedure and should be con- 
firmed as a matter of routine by biopsy and tissue diagnosis. Fremont-Smith, Graham and 
Meigs have said : “It is not our purpose that this new test should compete with the biop.sy 
or replace that method in the diagnosis of cancer. ”27 Gates and AYarren declared: “Over- 
emphasis on the statistical accuracy seems to put the stress in the wrong place. If the method 
is to be used as a preliminary or sorting procedure, the degree of accuracy is unimportant 
within reasonable limits. The thing that matters primarily is whether the method will dis- 
cover cancer and initiate treatment earlier than would otherwise be done. “JS 

It was decided to evaluate the vaginal smear as a population screening 
method for selecting a group of women in Avhom subsequent clinical and histo- 
logic examinations would reveal a high incidence of malignancy. 

Material 

Vaginal smears were obtained from 5,314 ivonien representing three dif- 
ferent segments of the poinilation. The first grouii included 2,594 women, 
mostly over 30 years of age, admitted to the University Hospitals betiveen April 
1, 1947, and April 1, 1948. The second consisted of 1,482 inmates of tivo State 
mental institutions Avho were predominantlj’- jiostmenopausal. The third Avas 
made up of 1,238 AA'omen over 30 years of age from Washington County, loAA-a, 
Avho A'olunteered for the examination. 

‘This project lias been supported bv grants from the Iowa Division of the American Cancer 
Society. 
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Fifr. 2. — Comji.'irlsoii of ilin'o motlioil*!, cytologic, tilstoloiilc, niiil clinical, tn tlie detection 
of iiolvic carcinoma In women admitted to the i’n!vcr,-;Uv Hositltala from .\iirll IPI". to 
Anrll J. 15US. 


I’clvic examinations were done on 2,398 of the 2,594 women in the hospital 
series. Amont? {he SI jiatients with initial positive smears, 60 had tfross malifi- 
nant lesions, 4 were elinieally suspicious, and 17 were ncfrative. further clinical 
and histologic vSttidies on these 17 patients revealed eleven cervical carcinomas; 
seven were intei']ireted as carcinomas in situ aud four as early invasive car- 
eiuomas. 

Histologic examinations wore made on 636 ])atients (h'ig. 2). Biojisics or 
curettings obtained from 72 of those with jiositivc smears revealed carcinoma. 
No evidence of malignancy was found in 460 eases. In twelve instances the 
tissues submitted were inadequate for diagnosis, but subsequent hiojisics from 
two of these patients revealed carcinoma. Tlic initial biopsies from two patients 
were suspicious for malignancy; tissue obtained later showed carcinoma. In 
seven instances where the first biopsy was negative, subsequent tissue examina- 
tion revealed a malignancy. Tlie first hio])sy from four patients sliowed car- 
cinoma, hut additional histologic studies before treatment could not .substantiate 
tlie initial diagno.sis. 
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uMicUs. !>nio;u's wtnv «lcsi”nn1tMl ns suspicious wlicn llioy coiitnincd too lew of 
tile, positive elm fact crist ics and yet unve Uie iinpfessiou llml lliey wei’e tiol uor- 
Jisal. They <'ou1jniuHl stieh t'leuu'Uts ns oecnsioiinl nhei'cnut cells. uofiunl-ni)])eai'- 
iiur i^lnudulnr et'lls (either iu the inid-iut<u vnl of a nienstrunl cycle or ])ost 
luetiopnusnlly I. Inrire muuhers of histiocytes, leucocytes niid heinoly/ed hlood. 
A smear wjis judued ituidequate when loo few cells were ju-eseut for iuterpre- 
tntiou or will'll the piejiarntiou was faulty. 

Ivvery attempt was made to oht.niu hoiii i>liuiea! and histolo<rie evaluations 
ou as many patients as ])>!ssihle. The riiiversiiy Hospitals patients were usuallv 
avaiiahle for further study. Most of the women with .suspieious or ])ositive 
smears had thoroipih pelvic exiiminatious, and hiojisies were obtained in 51 jier 
cent of the suspicions ;ind in !)5 ja*r cent of the positive cases. 

The women in tin- mental institutions who tiresented tihnormnl eyloloiiie 
pictures were snh.ieeteil to iielvie t Naminations and additional smears. Biopsies 
were oluained from 4- tier cent of this select etl irrmip. 

The majority of the oriuimd and tepe.-ii sme.ars from the women of AVash- 
inuton County were ohtained in ]ihysieians* oftiees. AVIicre no ])hysieian was 
avinlahle. sme.srs were tahen by a. t mined mtrse. Pelvic examinations were done 
and hioiisics ohiainod either hy home jihy.sieian.s or at the 1 nivorsity Hosjultils. 

I. Proof of Method 

Antibfsis of I'nivfvsitif l!ns]){(nl — 

Fiir. 2 presents the ji'stdts ohtained from the cyiolotric, histoloirie. and clini- 
cal evaluation of 2..5!)4 women in the I'niversity Hospital scries. This snrvo.v 
served as the Imsis for the evahnition of vaLdnal smetirs since the findings could 
he comparcii with those of the clinical jind histoloyic methods eommnnl.v em- 
jdo.ved to diaftnose ireuital imiliunane.v. 

Of the 2.5!»4 first vacinal smears. 2.4(47 were interiireled tts noirativc. 
inaileqnate for interprettition. 72 suspieious. and si positive. 

heroin tile eytoloiiie.dly iie^iitive monp. thirteen were liiler proved to Imve 
trenital eaiieers, Kiitht were eonsidi'red elinie.ally jnisilivo .'uul live elinicitlly 
netrjilivi'. Si-ven of the thirteen with ftilse neirative smetirs had tidenocareinoams 
of the uterine body as ]noved hy euri'lttiire, ainl six had epidermoid eareinoma 
of the ei-rvix revetiled hv biopsy. Second smetir.s liom eleven oi 1he.se thirteen 
piitiejits reviailed tdinornml cells. One patient litid seven ncfititive smetirs before 
ahnornuil eclls were found, and the other had twelve nei’ative smears. In this 
hi.si ejise, an ejiidermoid etucinomti of the eervi.x, ahnornuil cells were found only 

after viymronsly sera}nnu the sni fiiee of tile lesion. 

Anumrr thirly-tlu'ce women with unsatisfactory fiisl vnjiinal .smears, nine 
were found to have ‘lenilal maliuiu'oeies. Dnrinir the initial pelvic exiunimilioii 
seven of the nine revetded obvious eaneers; one was considered snsjiieious, and 
the olliei- nejiative. 'rhree of tlie frrou]) had adenoeareinomii.s of the body (one 
an jideiunna maliunnm). timl six had epidei'inoid otireinomas of the cervix. Ade- 
quiili; .idditiomd smetirs witre ohtiiined from lour oi these nine etiscs and three 
were interpreted as jiosilive. 'I'he ptilient. with tulenomti malignnin liad four 
neirative snioav.s. No additional smetirs were obtained from the remaining women. 

Smears from 72 taitients were interjireted as snspicion.s. Histologic dtila 
were ohttuned on 2<) of ihose womeii ; 18 were shown to have cancer, and 21 wore 
negii1iv(;. A benign g,vnoeologie lesion wtis found in each of the 21 jiaticnls alter 
adcfinate elinieal ami liislologie studies. This groiqi ineludcd .six instaneos oi 
endoineti'ial h.v|)er))ltisia, live of ondoeervieal or endometrial pol.vps, and ten ot 
acute or severe chronic eervieilis. No biopsies or clinical follow-ups could lie 
obtained on (he remaining 24 patient.s. , i 

Among 81 })titienls with ])Osilive smears, 75 were jirovcd to have genital 
malignancy including three with advanced earcinomato.scs on Avhom there was 
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II. The Use of the Vnf,annl Smear ns a Scrceniii/j Procedure 

Tlo' \ A»iv<M'.sjty .si'idfs of 2.5!>} w/mivu Kf-rvcd io tnaiiiah- llir- 

vaj'iiiiil sni(*iu’ nifllHxl hfcjiiisc ruidinL's rmiM !>•- forri'lnfid ivj}}i elinii'n! liiui 
iiistulop:"’ studu-H. if t)ns s*»rit‘K on ilic Ititsis of a 

S(M'{‘(*niii!jr i)rucc(hu-c Iho ro.siills ciU) Im* listod in tin* ssnno jftaiinr-r ns Ihos/* for 
Hie irislitulioiial and Wnsliinaton ('ounfy siu vcyf,, 

]'h-rmi Hie Iota) of vaeiiinl sme;ux, I Tit uon- snsjiieionK or posiiivf 

(Taide 11). 'rile smear I’mdines would have indieafed Hie ue<d for Hiorotieii 
elinieal and histolo^ie sliidy of lids !rrou}i, Win n these latfer simiie.s were dfuie. 
ild eases of oenital maliunaneies were found. In e!e\-en instanee.s. jn-lvie e.s-aini' 
nations failed to deli'ct tin* [nesenee of raneer, Inn ti<>ne fr«)ni seven revealed 
eareinotna in situ and four showed early invasive eareitioma of flie eervix. 


'r.wiia: n. KvAi,r.\Tjo.v or Y.vus.m. .S'lrArs I'isiy. (‘e.vsrei.'Tivf; r<,M.u.i; 
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•TIkti- \v<ih 0 (<i(nl of IK- ts'iiltol rancT.- — JH nei*’ tol.''''!! to' Om.- itilti'.il .Silfqiinte .’•iivar 
mill 1(1 ;• the liiltliil .«iin- tf vV(i.“ lii.'iil* for l!it*Mliri’t:«lli>n, 


'i'lie survey of llie inmates of two mental inslittitions was based on smeais 
from 1,482 wonnm (Table III ). 'I’be slides from -Id patieins wm'o unsat isTaetory 
and cidditional smears were obtained. Twenty-.seven smeatv were suspieious or 
positive. Sulisequcmt judvie and histtdoiiic* e.xaminalions on ibis yroiip of 27 
.show’od live firovionsly undetected oenita! eaneers, one of wbicli was eandnoma 
in situ. 


T.xni.n in. }iv.\i.i'.\Tios or V.uaxM. smk.m.s Fc.om l.t^C Ixm.vtits or 
'I’wo .ST.\Ti: .Mr.vTAi. IxsTirrTio.ss 


l.-lSll 

Patients studied by vaginal -mear 


thi.«atisfael<try or menstrual saie:i 

27 

I’ositive or .siispieions .'iiiiears 

07" 

Pelvic e.xaminalions 

2S 

Biopsies 

5 

Carcinomas found 


•This (ll.snfoporUonolo numhor of pelvic cKioptnatloHs \vnp ,loiie liet’iip.'-e, of lntcis:.‘;t aroiiseil 
by .Vyre'.^ .'■■ppfuliitlon that hlf:h cofnidcation count.« on cefvlral .vmears ace duo to a concentra- 
tion of e.^troKen in Infected cervical tiiaue.',. lie hellcves a local concentration of e.strogcn 1.“ a 
frrowth .^(tlniuiatinr: factor predisposing to cancer. Seventeen women over CL’ year.s of age 
allowed excessive nnmbor.s of cornlfled cells. I’elvie examinations were done on all of these pa- 
tients and cervical Iiiopsies obtained from tliree. Xo yenital inalimaney was fonml. 


Smears were taken from 1,238 AVasbintrton County women ; 1,228 were nctra- 
tive, six were suspieious, and four iiositive for abnormal cells (Table IV). 

Tari.k IV. EvAi.u.tTio.v or Vacixai, Sjikak.s Fiton U’o.ur.v Rrsrm.vG 

IK Wa-siunctok CorxTY, Iowa 

■ ,1 238 Smears obtained 

10 Positive, 4; suspicions smears, G 

14 Kesmears or pelvic examinations requested 

G Biopsies 

3 Carcinomas found 


In the four patients with positive smears, niisuspccted malifiaancy was proved histo- 
logically in two. Tho third patient (E. P.) with two positive smears was subjected to 
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In tlie final evaluation based on cytologic, histologic, and clinical findings, 
2,443 patients were negative, 115 had proved genital cancer, and the remaining 
36 were incompletely followed. 

Three patients were admitted to the University Hospitals with diagnoses of 
genital carcinoma based on histologic studies made elsewhere. Repeated vaginal 
sniears were negative and no histologic evidence of malignancy was found in 
tissue removed in this hospital. These three eases were not included in the 
survey. 

Eight patients had ovarian malignancies; two of these women showed ab- 
normal cells in the vaginal smear. In tliese two in.stances, laparotomy established 
the diagnosis of adenocarcinoma of the ovary with no evidence of uterine in- 
volvement. Apparently the abnormal cells had migrated down the Fallopian 
tubes to the uterine cavity and hence into the vagina. 

Table I presents the histologic types of the malignancies encountered as well 
as the number of each in the hospital scries. 


Table I. Histologic Classificatiok op 115 Pelvic Cakcinoxias Pound in 2,594 
C0N.SECUT1VE Adult Female Admissions to the University Hospit.sls 


NUMBER 
OP CASES 
G4 
7 
4 
.SO 


2 

2 

1 

1 

1 , 


TYPE 

Epidermoid carcinoma of the cervix 
Carcinoma in situ of the cervix 
Adenocarcinoma of the cervix 
Adenocarcinoma of the corpus uteri 
Epidermoid carcinoma of the vulva 
Epidermoid carcinoma of the vagina 
Adenocarcinoma of the ovary 

Adenocarcinoma with pelvic metastases, primary site unknovn 
Transitional cell carcinoma of the bladder involving tlie 
vaginal wall 

Adenocarcinoma of rectum involving the vaginal wall 


Summary, of Results of Hospital Series . — 

In the University Hospital series, the initial positive or suspicious vaginal 
smears corresponded with the clinical and histologic findings 93 times in 115 
proved genital malignancies. In 13 patients the first smear did not detect the 
malignancy, and in nine the initial smear was inadequate. From 16 of these 22 
patients a seeond smear was obtained; 14 showed abnormal cells. Genital malig- 
nancy has not yet been proved in three women presenting positive smears. How- 
ever, in each instance where tlie smear was interpreted as suspicious or positive 
and adequate clinical follow-up was made, some gynecologic disorder was found. 

The initial pelvic examination correlated with the final diagnosis of malig- 
nancy in 98 of 115 cases in the University Hospital series. In seventeen in- 
stances, the initial pelvic examinations failed to reveal malignancy, but, in 
eleven, positive cytologic findings led to further investigations whicli revealed 
the presence of carcinoma. In the remaining six patients, the malignancies wei’e 
found in biopsies taken during the routine management of what had been con- 
sidered benign lesions. 

The initial cervical biopsy or eurettings revealed carcinoma in 101 of the 
115 eases of malignancy. No tissue was obtained from three patients with far- 
advanced carcinoma. In eleven patients the first biopsies failed to reveal the 
carcinoma (seven negative, two inadequate, and two suspicious) ; but, because 
of suspicious clinical or cytologic findings, subsequent biopsies were done and 
demonstrated malignancy. 




.jr>-l HIIAfSllAAl,’, ItUAJihnJV, AM) i!K'()\V.V A' .Im-.t. a ^ 

fip pctsitlVt* sfitont'S. 'I'iu' Jihcrjll ilsf of tin- stisjUfinns U‘,'ik ijoliovcl 

jusl ificd liy tlu' fact ilia! cvaii whon no tnaiittnaiiay wn< {hom'‘!i!, thfiT v,as in- 
variably Koinc bciiiaii ”(-iiitaI b sion pri -^fai!. Treat nir-jii .if llH'.st* lesions is not 
necessarily jirophylmnie aL'ain.si cancer, but il is ccriainly wise ?fi cHniinap! any 
conrlitinn which mi^rhl pnsiisjiosi' to malitrnainw', 

Uerlain tnedica! and lay pnblicafjonk; h.-sve 'riven an cr'roncons inipicssion 
ot the diasrnostic vabu' of vatrinal smears, (ibjainins' ami pr'.'iiarin'r a sample 
of vatriiml (liKcliarsrc arc rapid aiid simple proeednits but intcrfirctation of the 
smears is diflicnh. 'j'his should not be atl<-tnpte<i uitiumi tminy months of in- 
timsive study of smears from wometi <.f all a"<s and witii a wide variety of 
oenital lesions. The vatrinal smcaj- technique is a valuable adjn.’ief in tlie iiylit 
airainsi eaneer. bnt it is useful only so hmir as it is piopcrly evaluated ami 
correctly used. 

These <]at!i plum* the detection of ycnital caii'-cr in a new pen-'prMJtivc with 
the cyloloiric. addc<I to clinical and histoharii- eKiUiiifUftions, In the 115 ncnital 
caneetN itt the )iosj>i),'i) series, the initial vyu>h>’jtr fxnuiiiint’uiti tui^'-'ed Id, the 
initial histoloyic examination seven, and the initial clinical evaluaton 17. Eneh 
r)f the three tnclhods alone shows a si^jiiticant error )a!e, hut. b.r (lonjbinijte all 
three, there is jin imi)rov<-d chanc«* of detectiunr Kuy existitiy irenital iiinlittaaricy. 

Taiii.i; V. I''itrqin‘sey or l)i;Ti;cre.‘N or CAeeisiiAj.v at t)o; ()iis!:i;\'atio,s' 

iiY Tnia.r. Inrrrar.vr Atmtojis 

,si>r TrnI’fsT 

Tcittil aiimticr t)f proved iiuiliatetiieo's i 1 ', j’oO 

Xiunlicr ftaiiiil positive on: 

First v:i^in:il (.tnear joi; SS 

First tiiopsy lOS ."4 

I’irsl jielvie exnniinntion pS So 


Siminiary 

A teelnii(ine wtis devised to obtain ti sample of the vatrinal diselnirfre easily, 
quickly, and at low unit etist. Vajudnal smears were Itdteii on 5.314 women 
representing three popuiiilit)n segments; gonotml hospit.al admissions, institu- 
tional inmate-s, and tlie female pojtnlation of an Iowa eounty. 

'J'he established clinieal and histologic methods of diagnosing gtmital malig- 
nancy wore used to dclerniine the enieicncy of the vaginal smear as a population 
screening ])roecdure. The cytologic examination has jiroved to be of value when 
used ill this niiinnor. 

Conclusions 

3. Screening of the female ])opnIation for uterine eareiivoma by use of the 
vaginal .smear technique is feasible and valuable provided adequately trained 
])ei'sonncl is available. 

2. A simplified technique of obtaining a sample of vaginal discharge was 
devised to adapt the vaginal .smear method to population screening. 

3. The cytologic method can be used to select those women who need further 
evaluation by clinical and histologic studies. 

4. Each of the methods (cytologic, clinical, and histologic) alone shows an 
appreciable error rate. 

5. It is believed that by coordinating cytologic, clinical, and Jiistolbgie 
methods of detection, fetv genital malignancies will escape detection. 
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thorough clinical examination and three biopsies were obtained. One of the tissue speci- 
mens contained a small area of anaplastic squamous epithelium which was insufiScient to 
make a definite diagnosis. This patient is to return in three months. Clinical examinations 
and cervical biopsies revealed no malignancy in the fourth patient who presented a positive 
smear. However, several subsequent smears still showed abnormal cells. She is to return 
for re-examination in three months. 

Smears from six patients were suspicious ; additional smears were obtained 
from five^ and one could not be followed. One of the repeat smears was positive, 
one was inadequate, two were negative, and one was retained in the suspicious 
category because the patient could not be followed. No tissue has been obtained 
to date from the woman with the positive repeat smear. The patient with the 
inadequate smear was clinically positive for malignancy, but no tissue could be 
olitained for histologic examination. 

Thus, from a total of 1,238 women, the vaginal smear segregated ten pa- 
tients for further study and, from these, three were found to have genital 
carcinoma. 

In summary, the use of the vaginal smear as a screening method in these 
surveys selected 191 women out of 5,314. Subsequent clinical and histologic 
examinations led to the diagnosis of cancer in 100 of these cases, and in each of 
the remaining on whom adequate follow-up was made some gjmeeologic lesion 
was found. 

Discussion 

There are several methods of obtaining cells from the vagina and cervix. 
The original method introduced bj- Papanicolaou utilizes a curved glass tube 
with a suction bulb, and the discharge in the vaginal pool is aspirated and blown 
onto a slide. Smears made in this manner are usually thicker than those made 
with the applicator and sheath. The cost of the tubes and bulbs plus the break- 
age and time consumed in sterilizing each unit makes this technique imprac- 
ticable for population screening. 

Another method, introduced by Ayre,^®’ consists of scraping the cervix 
Avith a special wooden or metal spatula and spreading the material on a slide. 
This technique requires the services of a physician, the patient in the lithotomy 
position, and a speculum in place. This is probably the most accurate technique 
because Ausual examination of the cervix can be made and a biopsy can be ob- 
tained readily from any suspicious area. For the tjqoe of survey presented in 
this report, it Avas impossible to obtain adequate personnel, space, and equipment 
necessary to use this technique. 

The sheath method proved satisfactoiy for ])opulation screening and de- 
tected a majority of the malignant lesions. The procedure is so simple that an 
intelligent indiAndual can learn it in a fcAV minutes. The rapidity is illustrated 
by the fact that one nurse obtained smears from the 1,482 patients in the mental 
hospitals at the rate of 200 daily. It is recognized that the recent use of either 
a cleansing douche or a lubricating jelly causes the same difficulties of interpre- 
tation here as in the other methods. 

The results have been reported in total numbers rather than percentages, 
since the latter can be computed in many Avays to stress different values. KnoAV- 
ing the number of cases in each category, interpretations can be made as desired. 

It must be stressed that a fair evali;ation can be made only by comparing the 
initial smear AAuth the fii-st biopsy and first pelvic examination. 

Multiple Anginal smears on the same patient increase the accuracj^ of this 
technique in the detection of genital malignancies. This sunny Avas not designed 
to determine the efficienc}' of the Anginal smear but rather to CAnluate its use in 
screening the general female popAilation. Its Anlue in this connection is indi- 
cated by the high incidence of genital cancer found in the Avomen AAnlli suspicious 
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Appendix 

All patients treated for genital carcinoma at tlie University Hospitals are urged to 
return, for examination in three months and every six months thereafter. Duiing the past 
18 months a. single smear vas taken from such patients at each visit. Two hundred forty- 
four smears were obtained from 197 jratients (Table VI), the majority of whom had been 
treated with x-ra}’’ and/or radium. Smear interpretations were compared with the clinical 
findings, since only 45 patients were subjected to biopsj'. 

In 47 patients, pelvic examinations showed eliniccal evidence of residual malignancy 
or recurrence. The vaginal smears were positive in seventeen, suspicious in seven, and 
negative in twenty-three. Recurrence Avas suspected clinically in tAventy-seven; this group 
shoAved three positiA’e, one suspicious, and tAS’enty three negati\'e smears. In the remaining 
170 Avith no clinical CA’idence of malignancy, there Avere four positiAm, 19 suspicious, and 
147 ncgatiA-e smears. 


Tablk VI. Clixicau axd Cytolooic Ea'ai.catiox.s of 244 SArKARs Takfx From 197 
Patients With Previously Treated Uterine Carcinoma 


PELVIC EXAMINATIONS 

1 A'AGINAL smear FINDINGS 

1 POS. 

I SUSP. I 

NEC. 

47 Positive 

17 

7 

23 

27 Suspicious 

o 

O 

1 

23 

170 NegatiA’e 

4 

19 

147 


A negatiA'c smear is obviously of little significance. HoAvever, the presence of ab- 
normal cells correlated A'crj' aa'oII with the finding of residual carcinoma in the genital 
tract. In several instances, the recurrence of pehnc malignancy Avas detected by smears 
months before it aa’us cAudent on examination. It is obvious that recurrent genital cancer 
Avhich is not on a free surface, i.e., deep pehnc tissue extensions, or distant metastases, 
does not shed cells that can be detected by Amginal smears. It is also possible that the 
surface of a residual carcinoma may be sealed off by previous radiation. It seems highly 
probable that A'aginal smears will bo less satisfactory in evaluating treated carcinomas 
than in the initial detection of malignancies. 
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Seven liiitnlrfd (itty-imu’ <'!is('H, t»r 7S,S jM>r fctil, dev<‘Iojtr!(I their .syniplotn.s 
sulis(!f|iieiit to lln‘ iricuop!iii''i‘, whiclt wniiltl Itidicnte tiuu earvinniiia of flie fiindiis 
tileri is prcdoinintuitiy it posttiuMiopmisal disease. The iiatuial tuetiojantsal aj^c 
disf i'ihuti(»ii of these (aises reaehed a peak at llie as^c* <»)' att. The a\*etaue atie of 
iiieJto})ause, howevt^r, is -in.Oa yi-ars, 'rhi.s is a sojjO'wJiat lal»-r atje than that 
showti l)y |)nii(riits with eaneer of the (aon'iK atid eaiieer of the vtdva, win’eli are 
•!()..'} and -17.1 years, respeefivety. Also, tins is a later avenine atre for the ineno- 
pan.se than reported by Flnhniaind for a faree .sample of normal women. The 
oh.servation of a delayisi iminopansi; in this iliseasr* has al.so been reported by 
t’orse.'iden and Cln.sberji' who r<‘porled the ja-ak in his ease.s tit ri2 to a-} years 
and also by Kandal!'' wlm stall'd tlnit da )*(*«• eent of his fniulns eases metistntaled 
after fit) years of a^e eonqiared with oidy jier I'ent noneaneerous 15 years 
foilowino the menopause. 


Mdriial N/o/ns.-'-As shown iti Table II, there wi-re in.5. or 11 per rent, 
unmarried women atnonjr the eases studied. Wheti eomjairino the variou.s per- 
eenla',;es in tin* different aye braekets with the T. S, f'ensns for New Vmk 
State! Rnral and Urban po]>nlatinn for lb-lb. there was found to be im sii'nifiennt 
di'viation from that of a standard popnlation. In otlier words, the ratio of 
single womeji to married women is the .same as found in a normal popnlation. 
This liinire (amijiares with 11.5 pei- eent mnnarried womcti as reported by Taylor 
atid Beekfsr,’ 18.7 per eent as reported by Uandalk' and 24,8 ]W-r eent as reported 
by Conseadcti and (Jnsbery.' All of tbe.se repori.s are from elinie.s in New York 
.Stale and why Ibi'ri! .siionld be sneh a wide variation in the relative number of 
nnnnirried women is not evident. In eonlra.st with tbe.se observations on corpus 
ejiso.s. tbc ratio of sinyle to married women in onr eervix easr-.s i.s detinitely less, 
only 11.8 jan- cent for Ibe eervix ea.ses and 11.5 per eent for the finubis eases. 

A further comparison was made by dividiny the married yrotij) into two 
iHvjsions (»n the basis of term jircynaneios, that is. married with no prcynancics 
tind married with no full-term ])reynaneies. As shown in tlie lower part of 
Table U tbc pereentayc of women with corpus eaneer who eomjmsc this group 
is significantly greatei- than the gronj) with cervix cancer. It can he noted 
from this table that 18.8 ])or cent of the married women were never ])regnanb 
This figure may be eom])ared with 28.2 jier eent as reported by Jbmdall,''' 31.5 
I)or cent as reported by Taylor and Becker.’ and 38. G ]ier eent as reported by 
Cor.seaden and Gnsberc:.’' 


Taiu.k 11. JI.\i:iT.\i. Pt.vtv.s 


couees 

1 CKUVIX 

XUMIIKI! 

I’Ki: ei;NT 
or TOTAI. 

XU.MUr.K 

1 eri: ckxt 

1 or TOTAI. 

'Pol ill 5)07 

Uniuurricd 10:1 11.0 

i 500 

151 3.S 

SUMIIKI! 

rsn CKNT oe 
MAiatlKU 1 

XUMUKK 


Total niiirriocl ,S-12 

No term prcgiumcie.s -M 5.2 

No prcgnuncics 155) 18.5) i 

203 24.1 ± l.479f 1 

1 4S1 

22 4.57 

.50 11.02 

78 10.2 ± 1.0 77r 


Weight.— The weight, heiglit, and age of 772 of the 957 patients were 
available for a comparison with normal weights. The normal for the different 
hcio'ht and weight combinations was obtained from Wood.® Table III shows 
that using tlie values of Wood as a “norm,” 75 per cent of the fnndiis cases 
are overweight. For comparative purposes, the deviations from the norm 










A STATISTICAL STUDY OF CANCER OF THE CORPUS UTERI 


J. P. Palmer, M.D., M. G. Reinhard, M.A., j\I. G. Sadugor, M.D., and 
H. L. Goltz, B.S., Buffalo, N. Y. 

(From the Fosiuell Park Memorial Institute) 

F '’ROj\I tlie inception of this institution as a cancer treatment center in 1913, 
there have been 957 histologieallj’’ proved cases of cancer of the corpus uteri 
admitted to the Roswell Park j\Iemorial Institute up to 1943. These cases were 
reported in part by Schreiner^’ ® and by Murplij-® and represent 21 per cent of 
the total gynecological admissions, while, during the same thirty-year period, 
cancer of the cervix represented 65 per cent, carcinoma of the %ailva, 3.0, 
carcinoma of the ovaries 9.0, and malignancies of the tubes and vagina 1.1 per 
cent of all malignaneies of the female genitals. It can be observed from these 
figures that the ratio of fundus to cer^dx cancer is slightly over 1:3. This is 
in agreement with other reports of large numbers of eases in the literature. 

Age . — The age distribution of these 957 eases at the time of admission is 
shown ill Table I. A definite peak is noted at the age period 55 to 59 years. 
The youngest patient was 10 years of age and the oldest 86. The rate of in- 
cidence was computed using the female poinilation of New York State, 1940 
census, as a standard. These data are also included in Table I and show that 
the highest incidence is in the age bracket 65 to 69 years. The rates as shown 
for the various age brackets are not to lie considered the actual incidence of 
fimdtis carcinoma in the State of New 5'ork, since this sample of 957 eases 
represents only a small portion of all cases of tliis type in this state. 


Table I 


AGE AT 

ADMISSION 

number 

KATE PER 

10,000 

10-19 

2 


■ 20-24 

9 

.1517 

25-29 

4 

.065 

30-34 

14 

.236 

35-39 

26 

.462 

40-44 

42 

.791 

45-49 

84 

1.76 

50-54 

138 

3.38 

55-59 

198 

6.21 

60-64 

184 

6.95 

65-69 

151 

7.28 

70-74 

71 

4.93 

75-79 

291 

2.32 

80- 

55 


Total 

957 



Menarche and Menopau.<ie.--The distribution of the incidence of menarche 
reached its highest level at the asre of 13 years. The earliest occurred at t le 
age of 8 and tlie latest at age 22, an apparently normal incidence and distnim- 
tion. 
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niul our iiKiidonco is so lu'jirly that of .Moslor's, wo f-on^'liide ihni fheit; is no 
significnnt difif.roncc in tin,' inoitlonoif of liy}u*rt«’iisiiiii l)c!\v()<*n tin; corjUK ranfer 
(‘OSes and tludr ooiTfspondini' at;o-si'K f'roup ijj iho }xoin‘rai j>(i{ud{itifai. 

Tl„, ii^ost wtimnon syiupioni found in tin* casis of oiimnoiit;! 
of tho fundus ufori was lilcc'dinu whii'li occijiTcd in j«>r cfri? of liu* oav'S'. 
1 lii.s syinidnin is di\'idi*d itUo ittisfinonopausal hlfaditi!; d-'i |>i*r «'cnt atid inlrr- 
nnuisli'iifi} hlfcfiini,'' 17 per <‘fn{. 'i’lin sc-cond ntost cununon symptnin was dis- 
(•Iiar*i(‘ willioii) trank hlood vr!!i<'}i ofsoirrod in ladl p(‘r <‘on{ of tho o/ssi's and pain 
and pro.ssui'o synipjojns in 4.2 per rcjiJ, fontpariin; the various .syfaptows. 
Taylor and Berkof lontnl thnl blrcdiny ns tin- jM'iniary syinpiiHn (inrttrrfd in 
per rent of lii.s ra.sws, 

Padtolopicul f '/n.s'.';/yf<'a/iojf -Tin? p!ttholojf\‘ (tf tin* 9.77 faso.s ftf fnndii.s 
rancor was fouttd to lio as follows: 


.\i1r>noi-!in-iiniiii!i fiite1u>< iilcri 

ftr 



.'51 

r5t*-i**«* 

<-(‘11 t-nri-iimnijt 

# 


Kinloiiit'triiil 

»* 

ri\sp* 

lli'ciildoitin 

• * 



Duriiifx iliis .sjuno jti'riod tlioi-o wer** 121 rases of a<Iono;n'anilioina wliioh 
were (.‘las.sirnHl lioro as cervix «*a.sos, rather than (‘orpn.s oases. Tliis is contrary 
to the usuid (.'lassitioalion as ju'iinary oorjuis <*as'os. Of tin.* 917 cases of adeno- 
carcinoniii of tlic fundus, 7S(i cases won* irradcd jcitholoeically and arc .showti 
in Tjiblt; IV. The distribution of tin; ptitholo^ical trades sinovs the larirest 
lioroontasio in Grade J and a pr<c,:rc.ssivcly lower ]icr(-cnlai'o in the following 
jfrade.s. lindinpr agrees with that of Tayhu’ and Meeker' who sliow 63 ])cr 

cotif in their oonihined grades f and 11 and 37 per cent in their eotnhined Grades 
III tmd IV. l‘'or eotnpnrativc iiur}>oses the intthologio grading of 1,134 case.s 
of eareinoina of llio uh'rine ('(‘rvix are itieltided in Colunni 2 of 'Pahle IV. The 
distribution of }>alhology grades in our cervix eareinonm ea.scs is the reverse 
of that of the fuiubts ease.s. 


Taiii.v; IV. r.\Tiioi.o<iio Gkaiunc 


GUAHr. 

1 t'cjKl'C.S CASKS . 1 

1 CKl'.VIX CASr.S 

1 X»>. 

1 CKi: CKNT I 

so. 

1 CKi: CKN'T 


J. 

.TJl 

•10.7 

127 

11.2 


ir 

211 

2(1..S 

.•lliS 

552.0 


III 

l-lO 

17.S 

■IM 

SO.;") 


IV 

IM 

1-1.7 

2.10 

20.55 




CUniced (Jlassificdfion. — Tlii.s group of cases has been classified into tiirce 
stages. Stage I includes those cases in which the disease is confined to the 
corpus regardless of the size of the uterus. Stage II includes those eases wliere 
tlierc is extension beyond the corpus either to tlie cervix, one or both parametria, 
vagina, and/or distant metastases. Stage III includes those cases treated else- 
where prior to examination at this institution. These eases had been Ireatcd 
with radium, x-ray, surgery, cither subtotal or total hystci-cefomy, or a com- 
bination of these three methods. . 

Treatment . — It will be noted that the cases heroin reported cover a period 
of 30 years (1913 to 1942 inclusive). It is only natural that there have been 
numerous changes in the treatment technique and do.sage during this period. 
In the earlier rears only Ioav voltage x-rays were available and the supply ot 
radium limited'! As a, result the dosage from both x-rays and radium Avas lovy 
Because of the very limited bed capacity of this institution at that period, 
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of 180 consecutive cervix inaliguancy eases are included in this table Avhicli 
shows an ovenveight for the cervix eases of 62.3 per cent. It is evident that the 
differences in overweight between the two groups becomes progressively greater 
witli increasing overweight. 

Table III. 


FUNDUS CERWX 

PER CENT PER CENT 

Overweight • 75.0 62.3 

20 pounds or more 52.9 38.9 

40 pounds or more 3.1.2 18.9 

100 pounds or more 4.4 1.1 


NationaUiy . — Several authors have commented on the fact that carcinoma 
of the fundus is more frequent in Jewish women than carcinoma of the cervix. 
Corscaden and Gusberg^ have stated that they found a “proportionate” number 
of Jewish Avomen among those AAuth cancer of the corpus, and Scheffey et al.“ 
in their eases found that carcinoma of the fundus in JeAvish AA'omen occurred 
more frequently than carcinoma of the cervix. They give 5.5 per cent occurring 
in JcAA's and 3.1 per cent in Negroes. In our group of 957 eases there AA^ere 
only tAA"o cases, 0.21 per cent, in JeAvs and onl}’’ 3 eases or 0.31 per cent in Negro 
AA'^omen. These figures Avould certainlj' suggest that corpus cancer is much less 
frequent in these races. 

Diabetes . — The high incidence of coexistent corpus cancer and diabetes 
has been mentioned repeatedly. Scheffey et al.® reported 14 diabetics, _ or 11 
per cent, among 127 cases of corpus cancer. Morse^“ reported a very high in- 
cidence of diabetics among his corpus cases; hoAvcA'^er, he used glucose tolerance 
tests rather than single fasting blood sugar determinations as the basis for his 
diabetic diagnosis. 

In our 957 eases Avhieh cover a thirty-year period, routine blood sugar de- 
terminations Avere not done. In a subsequent group of 165 consecutive corpus 
cases, hoAA’’eA’’er, blood .sugar determinations AA’^ere made and it AA’^as found that 
there Avere 28 cases, or 16.9 per cent, of the patients Avho had fasting blood 
sugars aboA'e 120 mg. per cent and this blood sugar leA'^el together Avitli glucose 
tolerance tests, history, and other findings, led to the diagnosis of diabetes. 

This figure of 16.9 per cent diabetics has been compared Avith the results 
of a diabetic survey by Spiegelman and Marks"" coA^ering 1,300,399 females. 
The incidence of diabetes in the general female population OA’^er 35 years of age 
as reported in this survey is 1.02 per cent. Therefore, Ave find a ratio of diabetes 
in corpus carcinoma as compared AA'ith diabetes in comparable age gioups of the 
general population as a aaIioIc to l)e 16.7 :1. 

The high incidence of oA’eiweight, late menopause, and sterility AA’’ould seem 
to indicate some general endocrine imbalance, further substantiated by the high 
incidence of associated diabetes. Such an endocrine imbalance is thought to 


play a role in tlie etiology of corpus cancer. 

Hypertension.— The high incidence of hypertension associated with corpus 
cancer has been' mentioned elseAvhere. It is mo.st often mentioned because its 
presence is a contraindication to surgery. We have studied a large number o 
recent corpus cases and have found the incidence of hypertension above 140/90 
to be 78 per cent. Compai’ing these findings AAuth a study by Master et al. 
of more than 6,000 Avomen over 40 years of age, Ave find that their sample of 
the general population had hypertension, to the extent of 140/90 in pei cen 
of the cases at ages 40 to 49 and approximately 80 per cent of the « at age 
70 years. Since the majority of our cases fell in tlie sixth and seventh decade.s 
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'Pile persist ('iicy of the disr.-ise folliiwiM” ivuiiatioti v/as investigated in Wl 
snrgitsii east's. 'Pliese eases represent fill of lln* tslaire I railialtfl patients ’>vlio 
wi're snl)sefpu'ntl\- oiierated upun pidor to HiPS. 'j'ite latter years wine, in- 
elnded i?i order to have as ian'i' a sanifde as pos-dhle and were used only to 
(leteianine the relative lunnher it) whieh the disease was present at the time of 
ojioration. Of the K(!, -iri wi're eases admitted Ijetweeii IhP? and 11I-I7 and da 
not appoiir elsewhere in this .study. Althouirh the intraeavitary radium do.satre 
as expressed in milligram lamrs .seems large tss e/mipared with du- dosages used 
elsewliere. never the less, viuhle tnumr eells wen* found in litl.7 per eont of Hu- 
eases at the time of .surgery. 'I’lds eom pares with 40,(1 per rent pei>istem 
illsease Jitter fin average of only .*h(i(l(l me. iir. of ifitnieavitjiry radium as re- 
ported liy 'J’aylor jmd Iteeker" fiml 7o,7 per cent with perHistent disease as re- 
jiorted by Oor.si*aden’' of those easi's wiii»'li liavr? beeti tr/mted with J,20fJ to 
o.OOf) mg. !ir. of iulrfiuterine r;tdium. 

iS7tff/e II. — i^inec these eases represent liie iimjierahh:; gronji ;t more in- 
tensive r.'idiatiuM priigram is Jirnnifred. This eonsjsts of r.'idium tuhe.s deliver- 
ing tlu! .same dose as givi'ii in Stfige T and in fiddilion the same dosage of x-rny 
fis given the noimperated Stime I mi-ses is delivered itmuediaiely upon eornpletion 
of the ffidiuin t refitment. 

.V/fo/e HI. — Tlie.se ease.s. jis .slated ahove. rejiresent .sei'ondary or previmtsly 
Irofited cfisos; that is they Imve been treated elsewhen*, hy ladiatioji. .surgery 
or a eomhlimtion of the two methods, prior to fidrnission here. .Many have had 
ineomplete or suhtotfil hy.stereeiomies with fi slmrt eerviefd efuml remaining 
into whieh a siiitfible radium eontfiiner cannot he inserted. Therefore, quite 
often the treatment in these <>fise,s is limited to external irnidiation. u.sualiy a.s 
11 })filliative jiroeedure. Jn ease.s jtrcvion.sly trefitod with rfidialion only, wlicro 
there is an ndeipiati; canal, the treatment is similftr to the rfidiation given to 
the ])rimary eases, although the finumnt of radiation previously administered 
and the interval between trefilmenls will have a limiting effect on the amount 
of treatment that can be given safely. ■\Vhcrc the disease is still eonfined to 
the uterus and where the ]ialicut is a .suitable surgicml risk, wc feel that such 
11 patient has a inueli iietter clianec of survival if a liystoroctomy Is performed 
following the secondary radiation treatment. If there i.s extension beyond the 
fundus to the cervix or ])arfunetria or distant metfi.sfa.se.s. no surgery will he 
performed or rceommended, and .supplemental extei-nal radiation will be given 
in hope of obtaining additional ])alliation and in rare ease.s even a clinical cure. 

End Rc.^uli.s . — The end results of treatment regardle.ss of the method used 
are presented in Table V. These results cannot be eonqiared salisfactoril.v 
with the end results obtained by other clinics because of the difference in clinical 
classifications. The 32.6 per cent absolute cure rate in Stage III i.s essentially 
the .same as that of tlie entire group and Avonld snggc.st that the treatment given 
elsewhere, before the initial examination hero, eoiipled with the fact that many 
of the.se eases rcprc.sent recurrent activity of the disea.se. did not ajqireeiahly 
effect the end results in thi.s .stage. 

Tahi.e V. Five-Ye.vk End Rksi i.t.s 

~ ” cvr.r. liATE 
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NO 


DIED 


I.I'TE 

TIVE 


XEMHEK 

Nl'MDEU 

EVIDENCE 

DIED 

OTIIEl! 


I’Ei: 

I'Ei: 

.STAGE 

admitted 

TllE/VrED 

DI.SEASE 

di.sea.se 

CAV.SES 

I>OST 

(’E.VT 

CENT 

I 

TT 

III 

487 

00,5 

295 

425 

222 

i74 

].S9 

22 

9G 

190 

185 

160 

34 

14 

8 

12 

I 

10 

43.3 

9.S 

32.0 

44.5 

9.9 

35.1 

Total 

957 

921 

307 

535 

50 

23 

32.1 

3t>i3 



Volume 58 
Number 3 


461 


STATISTICAL STUDY OF 


CAKCFi? OF COFPUS UTElil 


practically no surgeiy for corpus cancer was performed here and onl 3 ’ a small 
percentage of the operable cases were subsequently subjected to surgery else- 
where. 

During the next decade, 200 kv. x-ray therapy" became available, as Avell 
as radon tubes and seeds. Heavier filtration of the intracavitar.y tulles plus 
increased penetration of the x-raj’s resulted in a larger dose to the tumor- 
bearing area. The x-radiation treatment was of the so-called “massive” dose 
technique, that is, the entire dose was administered in one or two treatments 
and as a result the amount of radiation delivered to the tumor was comi)ara- 
tivel^’' small. 

Prom 1930 to 1940, radium element intracavitaiy tubes and fewer radon 
seeds were used. The average dose delivered bj'- the radium tubes and seeds 
to a point 2 cm. lateral to the uterine canal was 3,200 ry and to a point 5 cm. 
lateral to the canal, 625 ry. The x-ray technique, too, was altered from the 
single massive dose to that in which dail.y increments were delivered o^’er ji 
period of several da 3 ^s. This resulted in increased dosage to the tumor-bearing 
area, the average x-raj’- dose being 1,200 r. throughout the pelvis. 

During the j’ears 1940, 1941, and 1942, the x-radiation technique changed 
in two ways: (1) 400 and 1,000 kv. generators were added, making available 
higher qualities of radiation, 5.0 and 9.0 mm. Cu. half value lajmr; and (2) a 
more pronounced protraction of 'the radiation over longer periods of time, 
usuallj’- several weeks. Thus doses of 3,000 to 4,000 r. were delivered to the 
tumor area, bj’- means of x-raj’-s alone. When possil)le, radium intracavitaiy 
tubes were introduced delivering doses of 4,000 to 5,000 ry to the 2 cm. point 
and 1,000 to 1,400 ry to the 5 cm. mark. The increase in dosage delivered was 
possible because the radium content of the individual units had been decreased. 
It was during this same period, because of hospital e.xpansion, that an increase 
in surgical intervention took place subsequent to radiation. 

In recent j'cars several authors including Heyman,^® Nolan and Arneson,’-' 
IMartin,^® and Schmitz^® have shown improved end results by packing the uterine 
cavity with radhun tubes over the results obtained by utilizing straight tandem 
tubes. While we have had no experience with this method and cannot compare 
end results, we do intend using it where surgeiy cannot b.e used. 

The present procedure in the handling of fundus cancer at this institute 
is as follows : 

Sfaffe I . — ^Intracavitaiy tandem radium tubes (1 mm. platinum and 1 mm. 
steel filtration) are inserted into the uterine canal and left in position until a 
dose of from 5,400 to 6,700 ry are delivered to a point 2 cm. lateral to the canal. 
The tandem tubes are adjusted in length to radiate the entire length of the 
canal and are filled with radium cells having 1 mg. of radium per ml. length. 
The time of exposure is usuall.v 100 hours or, in terms of milligram hours, 
varies from 4,500 to 9,000. 

If the case is a suitable risk and the recommendation for surgery is ac- 
cepted by the patient, a total hj’sterectomy and bilateral salpingo-oophorectoniy 
are performed six weeks later. If the patient is not suitable for surgery or re- 
fuses it, supplementaiy x-ra 3 '' treatmeiits are substituted. An endeavor is made 
in these eases to deliver 3,000 to 4,000 r. into the uterus and broad ligament 
areas. The combined raditun and x-ray dose at a point 2 cm. lateral to the 
center of the canal varies from 8,400 to 9,700 r., while at 5 cm. lateral to tlie 
same point the dose varies between 4,100 and 4,900 r. 

Following this t 3 qie of combined radiation treatment, the patient i.s exam- 
ined in three months. If there are per.sistent .s 3 'mptoms and a repeat diagnost ic 
dilatation and curettage show active tumor cells, additional intraeaMtai 3 
radium treatment is given, approximating two-thirds of the on'gmal intra- 
caritaiy dose. 
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A riti-tlu;r (■miiiKirisun may la; iim.lo I’lnja Tahit* \'II, Wla-n tht; t'louji 
oin'ralct] uiion is (liYi*i(-(l t\v<i uroups a«N-<tr<lin!; to jIm* lypc of siuycrv. 

whfllior total liystarcftnmy with salpintro-oophon-clfimv or sulitoial hystcm-- 
tomy, the former shows St) per eeip ami the latter only' iW,:! per rent ahsuliite 
(•lire rale, thus iurther .stressiiij' th4; (»rt-repeate'i atlviei; that a total operation 
.should always ho perlornual jj possible, ami there are vi-ry few ease.s Aviiore the 
total operation eatinol he aeeom}>iisln*tl in Staye 1 ca.ses. 

In a y>revioUs pnl>Hi‘ati<)n l)y two of the atitlmi's'^ it was tleimmst rated tliat 
the a{i;e. ot the patient with eareiiioina of the (o-rvix ut<‘ri v.as inlluen'ial in the 
eour,se oi tin; di.seasf', or in fUtnu’ worils that a better ivroanosis was tissoeiated 
with the more ndvaiieed aw of tlie pati4‘n!, A .sijiiilar sttnly was made of the 
iundus ease's roporh'd in this iiaper. All staues of the disease were eoiisiderod 
eolh'etiv4*Iy in detorminintr llie five-year euro rale in fin- ditTerent aite trroups. 
The indel(;rmi)uite ttroup eonsistino of all <'a.ses‘ who «iiod of other «‘nus<‘,s. who 
W(‘re lost within the five-year period, or wlio were not tn-afed here. w;ts elimi- 
nated heeatise a eomparative study only was beinit mad**. The; patients wen; 
iri’ouyied in deeades, Imt due to the small nnmhers in tlie early deeades the 
.secoml, third, and fourth deeades were ennsiderori eolleetively. Similarly, the 
last two deeades were <'omhin(‘d. The re.snhs f)f this (-(tniyiarativc study are 
shown ill Table VI 11, from whieh it is evidimt that etmtrary to the lindiiius in 
eareiuoma of the et'rvix. there is a i>ro5»n‘ssiv<dy jioorer survival witii inereasins: 
a, ire in eareiuoma of the fundus. 
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Weight, on the other hainl. showed no elVeel <»n the ultimate results. The 
.survival free of disea.se for five years was relatively the .same for those above 
and Iho.so below a normal weight level. 

A eomparisou was also made on the survival of the married women as eoiu- 
pared to the single women. It was found that the .survival free of disease for 
all stage.s was 32.2 jicr eent for the single women and 37.0 jicr cent for the 
married. This ditfercuce, because of the small samyile of .single women, is witli- 
out signifieanee. 

The response of tumors to treatment is frequently associated with the de- 
gree of differentiation of the colls. In Table IX the five-year end re.snlts by 
clinical stages are presented for the combinations of (.trade I with II and (.trade 
III with IV. It is evident from this table tiiat the more differentiated tumor 
group shows a markedly bellei* re-sjionsc to treatment than the more anaplastic 
group. This was found to be true for all stages of the disease and the cure 
i'ates for the two groups differ significantly. This observation is in agreement 
with Tavlor and Bceker' who showed a cure rate in all clinical groups of 47- 
])er cent in pathological Grades I and II combined and 22.S per cent in patlio- 
lo'deal Grades III and lY combined. Bowing and Fricke"' showed a cure rate 
for all clinical stages of 79.0 ])er cent for yiathological Grade I, 33 per cent for 
Grade II, 25 per cent for Grade III, and 12 per cent for Grade lY. 
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It seemed advisable, liowever, lo delerini}ie the effect on end results of 
the various changes in methods of treatment instituted tln-oughout the yeai’s, 
as mentioned earlier under the headiii" Trcahneni. The cases, therefore,\verc 
arranged chronologically into the various year brackets. The end results were 
computed for each bracket based on the numbei' free of disease in relation to 
the number treated, and are shown in Table VI. 


TAHiiK VI. Fivk-Yk.\i; Exi» Results Arilaxced Ciiroxologicali-y 
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ADMITTEI) 
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xo 
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niSEASE 
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KISEASE 

DIED 

OTHER 

CAUSES 

LOST 
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.UiSO- 

LUTE 

DER 

CEXT 

RATE 

RELA- 

TIVE 

PER 

CEXT 

191G-1920 

8 

7 

O 

4 

0 

1 

2.5.0 

2S.G 

1921-1930 

1S2 

ITG 

50 

109 

14 

3 

27.4 

2S.4 

1931-1939 

!)uG 

;131 

172 

319 

30 

10 

30.9 

32.3 

1940-1942 

211 

207 

S3 

103 

12 

9 

39.3 

40.0 


From this table it is evident that the end icsults improved in the more 
recent years. A slight im})rovement is shown in the 1931 to 1939 group over 
tliat of the 1921 to 1930 group. However, the better end results of the 1940 
to 1942 group as com])ared with the 1931 to 1939 group is more impressive and 
could be attributed cither to improved radiation technique and higher dosages 
or to the increased utilization of surgical procedures following radiation. 

In order to investigate this problem, all Stage I eases from 1934 to 1942 
having had surgical intervention subsequent to radiation were compared with 
Stage I cases having had radiation only. The yeai's 1934 to 1942 were selected 
because ])rior to 1934 there were no Stage I cases operated upon in this series, 
and thus we are enabled to eoin])are the grouiis for the same period of years. 
Tliese data are shown in the upper half of Table "iHI. As can be observed, the 
nonoperative Stage I cases for the .years 1940 to 1942 showed no better end 
results than for the preceding period. From this we conclude that the greater 
radiation doses delivered in the latter three years were still inadequate to cope 
with the disease in a large percentage of the cases. 


TAiiLE VII. All Stage I Cases, 1934-1942 
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Coinpari.son of the over-all survival of the oijerative group with the non- 
operative cases indicates that there is a significantly gi-eater survival in the 
group operated upon. Since the radiation alone was productive of no nn- 
provement and since operation subsequent to radiation does show a mm-kecl 
improvement, we conclude that the second procedure is the method of choice. 
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Millfi' mul nt'iulci-Ktm-’ : 

Sltutr 1, N(» ii.’tljialtti'' <<f tin- 

StiH/f J I,- Sli>i}ri!ttr !;rtili'tl! tif flii- n!«Ti)« {<» si/c i>l ’JH, tfiiintii- ' 

Stiitii' ///.-■' I ii'ru,-' t!i:!ii n ihtct' iiiontttH' 

-t\incricnn ctf S!ir!,’t tiii,s; 

I’riniiiry Vn^i'^ A. t>t iit. rini' lt,.<iy, 

H. lliviilvt’llii'llt uf JnnriiJ 

< N’nuitnil itiriic.in'i'-i, 

1). r<'t,'i*tii!il. 

It will lit' sofii fniiu tin- {liiovc tlim sunn* I'liKsiticatiuDs stress the .size of 
the uterus ttiuie lliau any other I'atUor atnl inilienie Ifial this is Jiiore itnjiortaiit 
than extension of the tliseasi' heyoiul the eorjuis. We eannol atrree that this is 

true. ICven if the size of the ult'rns is as itnjiortant as soiae authors indieale, 

we feel that it is tifteii difiieull ant! soinetinie.s iiujiossiiile aeeurafely lodeteraune 
tile size of the uterus, .sinet' tliese patitait.s are ofttui extremely ohe.se; even if the 
uterus is eonsitlerahly enlarfretl. it eanuot he felt throinrii tiie ohe.se ahdoaiiinil 
wall. "We. further maintain tiiat tiie nieasurenient of the uterine eanal with a 
.sound will not jrive aeeurate imlieation of the size sinee tlie wall of the uterus 
varies niarUeilly in its thiekne.ss and the a.ssoeiated leiomyoma.s would render 
this tyjie of measurement inaeeurate. We feel that it is often im]) 0 .ssible to 
make a i>reo])erative doteiinination of the size of the uterus aeeurately enough 
to slate that the uterus is or is not milarged, and if enlarged whether to tlie 
size of a 2V1; months' pregnaney or larger. .Sonu' of our operative patient.s 
have w'eighed over. 1100 jiounds and many weigh more than ^oO pound.s-. 

(frossen-’ has used faetors in a elinieal elassitieation whieh ohviousl.v cannot 
he ileterniined clinically, hut can he determined only after the uterus has heen 
removed and sectioned. I’arts of his ela.ssifieation arc ohviousl.v worthless in 
an.v except o]K;rative ca.se.s and if jirooperativc radiation is used it is worthless 
in tlie.se operative cases, sinee the changes following irradiation are .so variable 
as to he nnjn'ccliclable. 

Three of the above author.s, iMiller and lIcnder.son,-- Ta.vlor and Becker,' 
Bowing and bh-icke,^*’ and others have .shown hv statistics that the end results 
are definitel.v influenced h.v the ]ialho!o,gical grades of the tumors wlicn their 
entire group of cases is considered for ]mthological grading only. This paper 
shows that this belief holds true even when the onscs are divided into their 

clinical groups. . , , • i 

As far as we have heen able to determine from the literature, pathological 
grading has not been used as a factor in classification. This may be because the 
ela.ssifieation is clinical and ]iathological grading should not be considered. 
Ilowever, it is felt that anything that has such a definite influence on the end 
results should be considered in the clinical classification. 
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or CANCKT? 


OP COITI^TJS UTETTI 


Although tlie pathological grade of the tumor as shown above lias a very 
definite and marked influence on the cure rate in corpus carcinoma, we have 
been unalflc to find any such influence of patliological grading on 1,134 cases 
of cermx carcinoma or on 147 eases of vulvar carcinoma. Smith and Pollack-" 
did show some similar influence in their group of vulvar carcinomas, but the 
number of cases used to substantiate their o]nnion was too small to make the 
results significant . 


I'Am.K IX. T'^ivk-Ykau TTksvi.ts .-VccoitDixr. to Patiiolooic Giiadk 


PATJIOI.OGIC GRADES I AXD 11 ; 

1 PATIIULOGIC GRADES III AXD IV 

CLIX- 


XO EVl- 

DIED 



XO EVI- 

DIED 


ICAT. 


DEXCE 

DIS- 

SURVIVAI, 


DEXCE 

DIS- 

SURVIVAL 

.STAGE 

XUMBER 

DISEASE 

EASE*" 

PER CEXT 

XCMHER 

DISEASE 

IWSE^ 

PER CEXT 

1 

249 

136 

113 

54.0 

104 



35.6 

II 

119 

16 

103 

13.5 

75 



2.7 

III 

120 

50 

70 

41.6 

54 



22.2 

Total 

4S.S 

202 

2Sfi 

41.4 ±2.23% 

233 

5] 

182 

21.9 ±2.71% 


•lncliulf.«5 cji.'io.'? alive with di.sease in the fifth year. 


Discussion of Clinical Classifications 

There are so many different clinical classifications in existence, using en- 
tirely different criteria, that it is impossible to correlate end results from the 
different clinics using these various methods of clinical classificatio 2 ij or to 
evaluate the effect of types of therapy on end results. Our classification has 
been given earlier in this paper and Ave are listing below several classifications 
taken from the literature to illustrate the many factors which various clinics 
consider important. 

Crossen*^^ : 

Stage I. — ^The tumor is limited to the surfticc endometrium and shows no invasion of 
the muscular layer. 

Stage II. — ^Definite involvomoiit of muscular layers, limited to the inner half of the 
myometrium. 

Stage III. — Extension to the outer half of the myometrium, including possible invasion 
of the serosa. 

Stage IF. — Extension of the tumor outside of the uterus in the parametrium, or the 
existence of an operable metastatic implant in the ovary. 

Stage V. — ^Extension to adjacent removable organs, verified microscopically. 

Stage FI. — Regional extension or distant metastases beyond the scope of surgical re- 
moval. 

Bowing and Fricke^" : 

Stage I, — The uterus is not enlarged and is freely movable. 

Stage II. — Uterus is enlarged but still freely movable. 

Stage III. — (a) Uterus is not enlarged but with limited mobility and infiltration of 
. the entire parametrium. 

(b) Uterus is enlarged and fixed with infiltration of the entire parametrium 
out to the pelvic wall. 

(c) Uterus is enlarged or not, with involvement of the cervix witli or 
without vaginal invasion. 

Stage IF. — Uterus enlarged and fixed; evidence of extrapelvic metastases. 








PREGNANCy WITH SICKLE CELL ANEMIA 


Review of the Literature and Report of Cases 

IlKVWAtU* 11. PofiMIU. P,.S., M.l).. Coi.t-MIUA. S. ( A.M> 

1C. .S\vrr/i:i:, liS.. .tl.D,, f'.v/o.v, .S‘. (\ 

( I' I'niH (h* Jh'piJi'ttfit tits tif OJi'i'tf'ti fiuif (ttfn* dti trtf ttf tht MffHnf! Cfithof' 

of t}it' Stittr of Stntth dot'oUjiO or>f! iff ifs* Hopf^ JftfspitftJf Chm'i* / 

W ill Lie th<^ acute luMitolylic en'sis of .sickle cell disea.sfi is not I'nre, its oc- 
currenco in pri'j^naney has .seldom keen icjntrted. In a review «)f the 
literature, we have found only 2.'5 such cases recorded. ’■** The review by ICobak. 
Stein, and Daro' i.s an e.'vcelleni one. However, .scv<*ral of the cases included ap- 
pear to he c.\:am]»les of llie nonhemolytic form which seems to have little effect on 
j)rej,niancy.’' The ea.ses rc[)oricd since that time’'''' and the six cases we wish to 
report hrinp: the total nninlicr to twenty-?iine. Be(*nuse of the ]>aucity of 
recorded material, the.se are de.scrihed in detail in order to make available in the 
literature material for future evaluation. 


(^\sr 1. — (Xo. t.'ill”). Tlie p.'itioiit was a aiaett'en-yintr-olil Xcf;rt> woman, wlio lind itwa 
found to have siekle cell anemia two year.s licforc. She had Itecn followed in tlie Out Patient 
Clinic, ■where it, wa.s noted slie hail jX'r.-ii.stont anemia aeconipanied by elinical ieteru.';, with 
icleru.s indiee.s nuijiinji from L’l to .K) nnit.s. Four year.< before the present hospital adniii-'fion, 
the patient had had an abortioti at .«i.\' month.s' '.'e.sfntion, the c.'in.«e of which was not kno'wii. 
Three weeks prior to admi.ssinn, tliere were weakness and shortness of breath on e.xertion which 
beeanio progre.«sively wors'c, and admission to the hosjiital was sought. She gave a history 
of amenorrhea of seven months' duration. 

'I'emperature on admission was itS.G' F., puFe 110, re.i-jiirations ‘J.'i, and blood pressure 
1:20/70. Dy.sjme.'i was iiiarked, (he .‘•'clerac were ie(erie, :iad then* were moist rales in the left 
lung base. The heart was enlarged to the left with a loud, blowing systolic murmur over the 
eutiro precordium. There was uterine enlargement consistent with a pregnancy of seven 
months’ duration. Fctjil hc.'irt tones were good. There were shallow, punched-out ulcers 
about both ankles with .slight pitting edema of the lower leg.s. 

Laboratory work showed a red blood count of 0.69 million and hemoglobin of Ic.s.s than 
7 Gin. per cent (patient died before studies were completed). There was 100 per cent sickling 
of the red colls at twelve hours. The urine showed a inodcnite amount of albumin. 

Transfusion was started, but when approximately 100 c.c. had been given, she had a 
severe pyrogenic, reaction accompanied by marked dy.spnoa. The transfusion was discontinued, 
and she was given morphine sulfate, 10 mg. The lungs were clear to physical examination 
at the time. Suddenly re.spiralions ceased, and she was pronounced dead two hours after 
admission. The fetal heart tones were not lieard shortly before death. 

The blood was retyped and cross-matched several times after death to rule out lab- 
oratory error iu compatibility. 

Necropsy showed 200 c.c. of fluid in each pleural cavity and 250 c.c. of fluid iu the 
pericardial sac. The heart weighed .*100 Gin. Its musculat iin* was flabby and pale. There 
wore no almormalities of the vessels or valves. The lungs showed acute congestion and edema. 
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Summary 

1. Nine hundred fifty-seven cases of corpus cancer are considered and end 
results are given for tiie entire group and for eacli clinical classification. 

2. It is definitely sliown that total hysterectomy and bilateral salpingo- 
oopliorectoiny following preoperative radiation produce the best cure rate. 

3. Various clinical classifications are discussed, none of' which seems en- 
tirely satisfactory and it is thought that some clinical classification emplojdng 
all of the factors Avhich influence the end results should be adopted, so that the 
end results from the various clinics could be compared and evaluated. 

4. Comments are made on the high incidence of diabetes, overweight, late 
menopause, and .sterility among corpus cancer patients, and the low incidence 
of corpus cancer among Jewish and Negro women. 
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Cask 3. — (No. SGOO) Tin's twenty-f wo-yejir-olrl Xojrro gnivida iii, para H, %vas ad- 
mitted to the hospital with tlie chief complaint of i)aiii in "the legs and chest of two weeks’ 
■duriition. The pa.st history was nonconfrilmtory, Jler two previoms pregnancies had been 
normal with spoilt uneous dclli'ory fit term, Both chihtrrn H’cre alive and well at the time of 
admission, bnt wore not availalde for study. 

Tile patient complained of ankle edema, orlhopnca, and a painful, iionprodiietive cougli. 
There was .amenorrliea of oigJit monfh.s’ duration. 

Temperature on admission was 0!1.6° F., respirations 20, jnilsc 88, and blood prcs.suro 
]iS4/.'50. The selerae were icteric. The heart was enlarged to the left with a soft systolic 
murmur over the precordium. The fundus of the uterus reached (he manubrium. There was 
a 2 plus pitting edema of the ankles as well as pigmented scars on the lower legs. 

Laboratory data .showed red blood count 2.4 million, hemoglobin 4.5 Gm., v.'hite blood 
count 9,2.80 with 8.3 per cent iiolj'morphonuclcar leucocytes; the smear showed C per cent nu- 
cleated red cells. There was 3 per cent immediate sickling with 90 per cent sickling in twelve 
hours. The urine showed a persistent albuminuria with maximum specific gr.avity of 1.012. 
Icterus index IS units. 


The patient was pul to bed and given a high vitamin, salt-free diet. She was also given 
iron and transfused four times with 500 c.c. of whole blood. The blood pre.ssurc steadily 
dropped until it was within normal limits, but the albuminuria persisted. The hemoglobin 
reached 8.5 Gm. On the twenty-second day, labor was induced with quinine and Pitocin. 
After an hour of active labor, she spontancou.sly delivered a term infant in good condition. 
The postpartum course was uneventful, and the patient was discharged in good condition 
four days after delivery. 

The patient was admitted three years later in the seventh month of pregnancy. She 
had been seen three months before when her pregnancy was discovered. Her hemoglobin 
was 8 Gm. and her red coll count was 3.8 million and .she had no complaints. .She had been 
examined periodically in the Out Patient Clinic since that time. 

AYhen she was admitted she was complaining of intermittent pain in the lumbosacral 
region. The history was otherwise negative. 

Temperature on admission was 98.0° F., respirations 20, pulse 80, and blood pre.ssurc 
120/75. The selerae were markedly jaundiced. The heart was enlarged to the left with 
a blowing systolic murmur heard over the entire precordium. The fundus of the uterus was 
27 cm. above the .symphysis pubis. The fetus was active and fetal heart tones were good. 
The remainder of the physical examination was nouconfributory. 

Laboratory data showed red blood count of 2.34 million, hemoglobin of 2.5 Gm., white 
blood count of 10,200, with 90 per cent polymorphonuclears, 4 per cent lymphocytes, C per 
cent cosinophiles. There were 30 per cent nucleated red cells, and 9 per cent reticulocytes. 
There was 15 per cent immediate sickling in the scaled wet smear. The icterus index was 
14.4 units. An electrocardiogram showed changes con.sistent with myocardial damage. 

She was digitalized and daily transfusions of 250 c.c. of whole blood were given. After 
receiving 3,250 c.c. of blood, the hemoglobin incrca.sed to only 7.5 Gm. per cent. She was 
free of symptoms during this period. On the thirteenth ho.spital day, her temperature sud- 
denly rose to 104° F. The selerae appeared more icteric, but physical examination was other- 
wise negative. Tlie white blood count was 28,000 with 92 per cent polj-morphonuclear.s, and 
2 per cent nucleated red cells. The liemoglobin was 7.5 Gm. per cent. Icterus index was found 
to bo 42 units. The urine showed 4 plus albuminuria with a moderate number of granular 
casts. X-ray of the chest was negative. The next afternoon the patient complained of. slight 
pain in the left lower quadrant, and one hour later spontaneously delivered a premature fe- 
nmle infant in good condition. The elevated temperature continued. Tlie ictenis index 
reached 57 units, and the blood urea nitrogen 90 mg. per cent. However, the urinary output 
remained over 1 000 c.c. in twenty-four hours. On the first postpartum day the respirations 
increased to 40 per minute and crackling rales were noted in the right base. The icterus 
index had risen to 176 units and the hemoglobin had dropped to 4.5 Gm. per cent. She 
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Tlie liver was enlarged with accentuation of the vascular pattern. The spleen was a small 
ftbrotic structure, weighing slightly less than 2 Gm. The kidneys showed glomerular en- 
gorgement with numerous small red dots in the cortical areas. 

Histologic examination showed widespread sickling, the vessels being stuffed uith ag- 
glutinated masses of these cells which appeared to form actual thrombi, notablj^ in the heart, 
Iddneys, and Ixmgs. The myocardium showed degeneration and possible early necrosis Avith 
interstitial and intravascular cellular reaction consisting chiefly of polymorphonuclear leuco- 
cytes. Tliere Avas an erythroblastic hj’perplasia of tlie bone marroAv. Extramedullary 
hematopoietic foci Avere present in the liver. 

Necropsy of, the infant Avliich Aveighed 1,900 Gm. sliOAved no CA-idenee of sickling AA'ithin 
the fetal tissues. 

Case 2. — (No. 2603). This sixteen-year-old Negro primigraA-ida came to the Out 
Patient Clinic six months prior to deatli. A diagnosis of sickle cell anemia Avas made, but 
she declined admission to the hospital. Tavo months later in the Obstetrical Clinic, she AA’as 
foimd to be six months pregnant, and was admitted at this time. 

Laboratory data shoAA’cd a red blood count of 1.75 million, hemoglobin 4 Gm. per cent; 
Avhite blood count 10,000 AA-ith 79 per cent polymorphonuclear leucocytes and 19 per cent 
lymphocytes. The smear shoAved 5 per cent nucleated red cells. There was 15 per cent im- 
mediate sickling in the sealed Avet smear. Van den Bergh reaction Avas 1 plus indirect. 
Urinalysis was negative. 

Three transfusions of 500 c.c. each Avere gh’en and the hemoglobin increased from 2 to 
6 Gm. per cent, and she Avas discharged after 32 days to the Out Patient Clinic. Tavo Aveeks 
after discharge, she noticed edema of the ankles AA’hich increased rapidly and soon involved 
the legs and the lower abdominal wall. She aa’us readmitted one month later. 

Physical examination shoAA’ed temperature 100° F., pulse 120, respirations 22, and blood 
pressure 180/100. There was marked dyspnea and distention of the neck veins. The sclerae 
were icteric. There Avere moist rales in both limg bases. The heart Avas enlarged to the 
left. The fundus of the uterus Avas 6 cm. above the umbilicus. Fetal heart tones Avere 
audible. There Avas pitting edema of the legs and thighs. 

Laboratory data shoAA'cd red blood count 1.4 million, hemoglobin 3.i Gm. per cent, 
Avhite blood count 36,500 with 75 per cent polymorphonuclear leucocytes, 17 per cent lympho- 
cytes, 6 per cent mononuclears, and 2 per cent cosinophiles. Tliere Avere many nucleated red 
cells. Blood urea nitrogen AA'as 17 rag. per cent. 

An electrocardiogram shoAA'cd inA^ersion of P, and T,, Ioav A’oltage of T,, Tj, and T 4 , find- 
ings AA'hich Avere thought compatible AA'ith myocardial damage. 

She Avas given 400 c.c. of whole blood intravenously and six hours later she became 
comatose and failed to respond to stimulants, expiring 20 hours after admission. Since fetal 
heart tones Avere not heard during the last four hours, a postmortem section was not done. 

Necropsy showed bilateral hydrothorax, hydropericardium, and ascites. The heart 
weighed 600 Gm. Its ventricular chambers were dilated Avith flattening of the trabeculae 
cameae and papillary muscles. The myocardium was flabby and pale. There were no lesions 
of the valves or coronary arteries. The lungs Avere acutely congested, Avith much edema fluid 
in the loAver lobes. The liver, mediastuial, and mesenteric lymph nodes Avere enlarged. The 
spleen weighed 95 Gm. The kidneys Avere SAVollen and pale. The uterus Avas enlarged and 
contained a fetus AA'eighing 1,675 Gm. 

Histologically, there was generalized vascular engorgement Avith variable degrees of sick- 
ling throughout the body. Sickling Avas prominent in the leptomeningeal vessels. Sickle 
cells were also present in the maternal ’portion of the placenta. The bone marrow was hyper- 
plastic with increased erythroblastic activity. The spleen was packed Avith erythrocytes and 
contained focal areas of fibrosis with deposits of greenish-black pigment. Erythrophagocytosis 

AA'ithin the spleen and lA’mph nodes Avas evident. _ 

Examination of the fetus shoAved profound vascular engorgement, but no evidence of 

sickling. 
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Icterus index was 27 per edit. 'J’liere wa.s 75 per cent .sickliiif,' in forty-eight hours. Repeated 
urinaly.se.s showed a persistent albuminuria, tlie highe.st specific gravity recorded being 1.01.3. 

After a twenty-seven-hour labor, the jiatient .spontaneously delivered a full-term infant 
in good condition. There was puerperal morbidity for two days. The postpartum course 
was otherwise normal, and she was discharged in goral condition on the Heventeenth post- 
partum day. 

.She was again admitted three years after her first admission, in labor The three years 
between admission.s had been uneventful. The patient was .seen on two occasions in the 
Prenatal Clinic, in the sixth month her hemoglobin was S Gm, and in the .seventh month -5 
Gm. She did not return to the Prenatal Clinic again. 

On admission, temperature was 100.C“ P., pul.se 120, respirations 20, and blood pressure 
125/80. Tliere was a .systolic murmur over the entire {irecordiiim. The uterus was the .size 
of a term pregnaiiey. Tlie fetal heart tones were good. Uterine contractions were irregular 
and tliere was no cervical dilatation. 

Laboratoiy <lata showed red blood count of 0.0 million, hemoglobin 3 Gm., white hlood 
count 18,52.5 with 92 per cent polymorplionuelcars; the smear .showed 5 per cent nucleated 
red blood cells. There was 1 per cent immediate sickling with 100 per cent sickling in forty- 
eight Jiour.s. Ictcru.s index was 18 units. 

The patient was in false labor. She was given four traiisfusiou-s, and the hemoglobin 
reached 5.5 Gm. On the ninth hospital day, labor was induced by rupture of the membranes. 
A normal infant was delivereil. Postpartum cour.se was uneventful, and the patient was dis- 
charged in fair condition on the twentieth postpartum day. 

Cask 0. — (No. 02085). This nineteen-ycur-old gravida ii was first .seen in the Out Patient 
Cliiiie two week.s prior to admission, eomplaining of tingling and numbness in the fingers and 
toe.s, headaches, and epistaxis of one week’s duration. On admission to the ho.spital, these 
.symptoms had eea.“ed, but she was complainiug of general weakness and pain under the left 
breast and severe pain in both slioulder.s, the neck, and upper dorsal .spine. She had been in 
bed since her last clinic visit. Her first pregnancy Jiad re.sulted in an abortion at six rnontlus, 
otherwise her past history was one of good healtJi. 

On physical examination, temperature was found to Im !)8.(i° F., pulse 84, respiration.s 
10, and blood pre.ssure 132/82. .She was an acutely ill, emaciated Negro woman with an 
intrauterine pregnancy of a()proxiniately .seven months. Fetal heart toiie.s were good. There 
were definite neck rigiiiity, tenderne.ss to palpation acro.ss tlie .shoulder girdle and along the 
entire length of the spine. Refiexes were physiological. There was a soft murmur over the 
entire precordium. Pliy.sical examination was otlierwi.se negative. 

Lalioratory data on admi.s.sion and throughout Iier hospital stay arc shown for the mo.st 
part in Fig. 1. There was 5 per cent immediate sickling and 90 per cent sickling in twenty- 
four hours. Urinalysis was negative. Repeated examinations .showed a negative spinal fluid 
e.xcept that proteins were persistently above 100 mg. X-ruys of the .skull, .spine, and clie.sl 
were negative. Electrocardiograms showed sinus arrliythmia. ilantoux, AVas.sermaim, and 
Kline tests were negative. A Frei test showed a 2 plus reactioa. 

Symptomatic and sux>portive theraxy were given in the form of Jiigh-calorie, high- 
vitamin diet, iron medication, and anodynes. .SIic was confined to bed during the greater 
part of her hospital stay. Tliere were frequent exacerbations of lier .symptoms, but the neck 
rigidity and tenderness persisted. Weakness and inability to move about without discom- 
fort were marked. The pregnancy apparently proceeded normally with no suggestion of 
premature labor or fetal difficulty. Ten days before her estimated date of confinement, 
labor began spoiitaneou.s]y. After thirty-six hours, the patient spontaneously delivered a 
5 pound, 7 ounce infant in good condition. Increased blood destruction during the cour.se of 
labor was shown by a series of icterus indices at four-hour intervals, the liighest titer being 33 
units. The postpartum course was uneventful. All .symptoms ceased, and the neck rigidity 
disappeared shortly after delivery. The iiatieiit was up and about the ward on the fourth 
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pursued ;i steady downhill course with respirations increasing to 60 per minute, and the pulse 
to 130. Terminally the pulse and respiration seemed to cease at almost the same instant. 
Death occurred early in the morning of the second postpartum day, or on the seventeenth 
hospital day. Permission for necropsy could not be obtained. 

The red cells of the child were examined, and 3 per cent sickling was found in twenty- 
four hours. 


Case 4 . — (No. 42802). This twenty-tive-year-old multigravida had been twice previously 
delivered in the hospital. On her first admission she was a jirimigravida in early labor. Hemo- 
globin at this time was 7.5 Gm., and the icterus index 25 units. There was 85 per cent sickling 
of the red. cells in 24 hours. She received a transfusion of 500 c.c. of whole blood. After 
thirty-seven hours of labor, delivery was effected by midforceps. There was puerperal 
morbidity of five days’ duration, during which she received two more transfusions of 500 c.c. 
each. She and the infant were discharged in good condition on the tenth postpartum day. 

On her second admission she was in active labor. The prenatal course had been un- 
eventful. There had been no fetal movements for the past twelve hours, and no fetal heart 
tones were heard on physical examination. Hemoglobin was 7.5 Gm., sicklbig nas again 
present. After sixteen hours of labor she delivered a stillborn, macerated infant with coi d 
wrapped tightly around its neck. She was given one transfusion before discharge. 

Between her second and third admissions, she delivered a normal, full-term infant in hei 


home. 

She was admitted for the third time four hours after spontaneously delivering a full- 
term infant in good condition, in her home, attended by the Out Patient Service. The patient 
had attended clinic infrequently in spite of frequent promptings. She did not follow instruc- 
tions and refused admission even for delivery. She complained of weakness, fatigue, and 
difficnulty in breathing. 

On admission, temperature was 99.6» F., pulse 120, respirations 30, and blood pressure 
104/70. Dyspnea was marked. There was a blowing systolic murmur at the apex.] The 
fundus of the uterus was firm and at the level of the umbilicus. 

Laboratory data showed a red blood count of .9 million, hemoglobin of 2.4 Gm., white 
blood count 20,000 with 92 per cent pelj-morphonuclcars. The icterus index was 14.7 units. 
There was 1 per cent immediate sickling with lOQ per cent sickling in fortj -eight ^lours. oo 
work was repeated after three transfusions and showed a red blood count of 2.1 million and 
hemoglobin of 5.07 Gm. The urine was negative. 

Transfusion of 500 c.c. of whole blood was given shortly after admission and the dj^spnea 
was completely relieved. Transfusions were given on the first and second days of the hospi- 
tal stay, but not on the third day. She received another transfusion on the morning o le 
fourtiriiospital day. Late that afternoon the patient developed acute pulmonary congestion 
and some ankle edema. She was digitalized and given oxygen by nasal catheter. There was 
little response, and the patient expired seven hours after onset of the symptoms. Permissio i 

for necropsy was not granted. 

The infant was found to have a red blood count of 5.8 million with a hemoglobin of 
15 Gm. There was no sickling. He took nourishment well, gained weight rapidli, and n.us 
discharged in good condition. 

Case 5.— (No. 11970). This seventecn-year-old gravida i was first admitted to the hospi 
tal in 1944 in labor. She had been followed in the Obstetrical Clinic and was found to have 
persistent anemia, the etiology of which was undetermined at that time: Her past . 
was essentially negative. 

Temperature on admission was 99.6‘’ P., pulse 100, respirations 16, and blood pressure 

1.32/82. There was a systolic murmur at the apex. Fetal heart tones n ere good. 

Laboretory data shotved a ml Wood count of 2.7 million, hemoglobin 5 «»•. ^ 

count 20,000 u-ith 07 per cent polymorphonuclears. The rotioulocjte com 
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•Case 7 aborted spontanoou.sly at G montli.-!. Case 10 was nlwrtcd tlienipeutioaa.v. 
tin Cases 20 and 22 tliore was postiJnrtum bomorrhaKe. 
tVled iindoUvorcd. 


Ill a review of the literature, reports of only 23 definite instances of sickle 
cell anemia a.ssoeiated with pregnancy were found. All cases were exehided 
Avhicli did not .show clinical or laboratory evidence of jaundice in addition 
to the sideling trait. In most accepted instances, there were also reported an 
inerensed reticulocyte count and the finding of normoblasts or other nucleated 
erythrocytes in the circulating blood, important presumptive evidences of a 
blood destructive type of anemia. 
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postpartum day, complaining only ol slight weakness. She was discharged in good condition 
on the tenth postpartum day. 

The infant showed no evidence of sickling in a series of sealed wet smears. 



1. — Graphic representation of laboratory findings in Case 0. sliowing sharp rise of icterus 

index with onset of labor. 

Discussion 

Sickling of the red klood cells is an liereditary abnormality found in 7 
to 14 per cenf of American Negroes.^®’ It is transmitted as a dominant 
Mendelian f actor There are two forms of sickle cell disease: (1) 
sicklemia in tvliich there is sickling of the cells, hut no evidence of blOod 
destruction or increased rate of regeneration and (2) sickle cell anemia in 
which there is not only sickling, hnt also active blood destruction and such 
evidence of increased regeneration as reticuloeytosis and nucleated red cells. 
The ratio of sickle cell anemia to sicklemia has been estimated as from 1 :9 to 
1 :40.i'^- 21 

The relationship of the two forms is not clear. Some individuals with the 
trait are knowui to go through life without ever showing the anemia. How- 
ever, if the active form develops, it usually begins in the first two decades of 
life and once the blood destruetiA^e process is actuated it does not disappear. 
"Wintrobe^^ reports that he has observed remissions, hut ueA^er to tJie extent 
that there Avas no evidence of blood destruction. 


FOl-OUf: AND .SWJT/iKU 
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tlic incroas<.!(l iFoidoiU'o nJ! priiiiuilura labor niid .slillbirlbs is oi).srmr(!. Tliroin- 
botic phonomona ofleii occur in other jairls of the Itody in sickle cell anemia 
and may yell occur in the I'clal o)- Jiialcrnai portion of tin: placenta, thereby 
precipitating these events. An explanation for the increa.sed incidence of 
toxemia of pregnanc.y in these patients is likewise, difiicult. to tind. Itennl 
damage may be sus])ected as being a factor in some itislanee.s. 

In Tal)le 111 it is sbown that tin* most etnnmon cause of <b-atb in sickle cell 
anemia complicated l)y pregnaiuiy is congestive heart failure. 

The mortality, •>! ]>er (U'ld in these patients, is large and even though the 
prognosis for long lile. iji the ])atient with \incoiiip!icat(*(l sicide cell aneiida is 
not good,”’-- it. indicates that pregnainw is a severe additiimal strain. 

I'^jg- -1 is a graphic I'cpresenlation of certain laboratory findings in Case h. 
7t indicates that the blood (b’struetive proe(‘ss was ae<-elei’afed with the ons(*t 
of labor in thi.s patient. 'Pliere are no otlier studies available which would in- 
dicate that the onscft of Ijihctr causes inereasi-d hlootl destriietion in the patient 
with sickle cell anemia. Pri'gminey itself diM*s not s(rem to precipitate an 
active form of sickle cell disease in siekbmdf; w«imen.’' although 55 per cent 
of the reported eases of sic.kle cell anemia with ])regnaney ;ire in pritniparas 
who give no history of previ<uis lilood destructive e)»isodes. If is j)0.ssihlc tliat 
a previously mild hut active form of the diseas(* which had heen unnoticed he- 
comes symi)tomatic in the pi’csenee of the added hiu’den of i)regnancy. 

Sickling was observed in 5 of 1(» ehiiilren of mrUhei's with sickle cell 
anemia, or .31 per e(!nt of those examined in the eoui’se of the ohservation.s 
made 1)y the various groujis whose data we have anal.vzed in Table I. 

The treatment of the patient Avith sickle cell anemia is unsatisfactory. 
There, is no specific therapy. 'Phe use of iron, vitamins, and ]>rot(!in apparently 
influences the disease slightl.A- if at all. The Ireatnuml that Ave consider most 
useful in the sickle coll i)atient Avith pregnancy is onllined in tlie following 
paragraphs. 


A. In Crisis . — Itrnltiple transfusions Avill pi-ovidc a temporary supply of 
blood. This is directed i)rimai-ily toAvard correction of the anemia and the 
relief of attendant symptoms, llocaiisc of the tendciAcy of patients Avilh sickle 
cell anemia to liaA-e reactions to transfusions"- and to go into congestive heart 
faihu’e, the blood must lie given very sloAvly. It is ])robably Avise to alkalinize 
the patient’s Airine beforehand. It is also I’eeommended that the blood be 
given in small qAiant.itics and at more fre(|uenl intervals than the usual 500 
c.c. transfusion. Since the cause of death in these ])a1ients is so often a sud- 
den onset of congestive heart failure, avc believe that prophylactic digitaliza- 
tion is mdieated. 


B. Not in Crisis . — Tlie use of multiple blood transfusions throughout the 
last trimester and before the onset of labor has been recommended by SpiA^ak.® 

]. In light of the ])re.scnt knoAvlcdge eoneci-ning the reaction of sickle cell 
anemia patients to operative proeedurc.s. it is questionable in our minds as to 
Avhich is the procedure of choice: (a) termination of pregnancy by therapeutic 
abortion or (b) attempting to cai-ry the i)a1ients to the stage of fetal Auahility. 
Since these patients do seem to have at least a temporary improA^ement once 
they are delh^ered, induction of labor as soon as the fetus is Auable may be ad- 
visable. If the patient Avith a past history of hemolytic yises is seen in the 
early stages of pregnancy and the di.sease is in the inaetiA-e or latent phase, 
therapeutic abortion should he seriously eonsiclered. 

2 A decrease in oxygen tension causes an increase in sickling of tlie red 
blood cells®" Avith increased viscosity and possil)ly localized or generalized 
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Complications of pregnancy and delivery in the 29 patients available for 
study liaA'e been summarized in Table I. 

As shown in Table 11, there is an increase in the incidence of major 
complications of i)regnancy and labor in patients who have sickle cell anemia 
with the exception of postpartum hemorrhage and abortion. 


TAHI.K II. IXCIDKNCK OS CNJM rriOATlOXS OF PSKOXAN'CV IX SICKIjK C'Err 

AS Co^n•ARED With Other Gravid Womex 


Axemia Patiexts 



AVEI£AOE 

A.S KEI’OKTEI) 

IX 

STAXIIARI) TEXTS 
(PER CENT) 

SICKEE CEEE ANEMIA PATIENTS 
(PER CENT) 

-'Vnemia (hemoglobin) 

00=-' 

37.4 

Postpartum hemorrhage 

'5-72.';, 2G 

5.5 

Premature labor 

2.952r 

19.4 

Stillbirths 

2.4 12S 

13.8 

^lorbidity 

10.52S 

25 

Abortion 


10.8 

Toxemia 

102S 

25 

Tart.e III. Eei’orted Cause of Heath ix Patjext.s With Sickee Cede Anemia 

AND PREGXAXCY 

CASE 

CEIXICAE IMPRESSION 

AUTOPSY FINDINGS 


1. FoucIkS and Switzer 


Transfusion reaction; 
congestive Jieart 
failure 


2. Fouclul and Switzer Congestive lieart failure 


3. Fouche and Switzer 

4. Fouelic and Sndtzer 
7. Yater and Jrollarii 


13. Page and Siltonfi 

14. Kobak, et al.r 

21, Koycsn 

25. Carangelo and Otts^^ 


Sickle cell crisis broncho- 
pneumonia 

Congestive heart failure 

So-called abdominal 
crisis — thrombosis of 
hepatic arteries? 

Bronchopneumonia; 

anemia 

Pneumonia 


Congestive heart failure. 
Toxemia of pregnancy. 

Overwhelming renal in- 
fection 


myocardial dilatation and hyper- 
trophy. Myocardial degeneration, 
congestion of lungs, hepatomegal}’. 
Atrophy of spleen. Passive con- 
gestion of liver and kidneys. 

^Marked sickling, generalized edema, 
bilateral hydrothorax, liydroperi- 
cardium, ascites. Cardiac hj’per- 
trophy and dilation, enlarged liver. 

Autopsy not obtained. 

Autopsy not obtained. 

Enlarged liver, hydroperitoneum, 
hydropericardium, heart dilated, 
lij-pertrophied, atrophy of spleen, 
old infarcts of spleen and kidney. 

Hemorrhagic infarcts in lungs; early 
lironchopneumonia, pelvic phlebo- 
thrombo-sis 

Marked sickling, enlarged liver and 
spleen. Myocardial degeneration. 
Atelectasis of lungs. Passive con- 
gestion of liver, spleen, and kid- 
neys. 

J^Iarked sickling. Eight-sided heart 
failure, pleural effusion, visceral 
congestion. 

Bilateral medullary abscesses of both 
Iddneys. Severe icterus. 


The increase in morbidity is best explained by the decreased resistance 
of these patients to infections because of the severe anemia. Hotvever, it must 
be remembered that in sickle cell anemia spontaneous thrombosis and in- 
farction are frequent with subsequent fever and leucocytosis. The cause or 
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I N yoins, tlic tit'iul loujuM niluf-linn in the <iih1 nior- 

lality lias boon (ittiio inarlccd. llo\v*;voi*, I bo i'otal inorlalily ivifo in broooli 
dcliverios is nnioh ton biub. This study is inado to dotoi'inino tin; i-osults of llto 
niannfjoinont of brooch dolivorios sinoo tin* opf-nin.u of tin* Woinairs Clinic of 
the New York Hospital in 1bo2. Uy roviowinfr the data collootod on brocch 
deliveries, we boi)e that sonu' oojiehisions can bo drawn that may direct ns to 
better nianap:einent and load to a reduction in tin* fetal mortality r.ate of breech 
deliveries. In a search for more information c(»t>c(n-nintr this j>roblom. the x-ray 
was utilized to determine what inllui'in'e the attitude of the fetus in vtfro had 
upon the mechanism of labor in bree<!b <leliverio.s. 


Otto Brnkemann, in UltKI. report'd the results of a similar radiolo^'ioal .sur- 
vey. 3 1 i.s .series was not conelusive but bo rained the impres.sion that, it» breech 
presentation, with the v('rtcx in a deflexod attitude, more difficulty in labor 
resulted. Also, he felt that such deliveiies necessitated operative procedures 
more fref|ueutly. It was of interest to note whether the information from our 
x-ray files substantiated his theory, and if so. how such information could be 
used to better practical advantage. 


Incidence of Breech Presentation 


From Se])t. 3, 19.32, to r)e(*. 31, 1947. there Avero 45.337 full-term and pre- 
mature deliveries in the Womairs Clinic of the New York Hospital. Of Ibis 
number, there AA’cre 1,918 full-term and premature breech deliveries. Our in- 
cidence of breech jjresentation. therefore, is 4.2 jici- cent. Avhieh comi)ares very 
closely to other larjre series reported in the literature. (Heaton, Tompldns, and 
IMartius reported an incidence of 4.6. 4.7. and 3.4 ])cr cent, respect ivel.v) ^Martins, 
excluding all premature infant. s and twin.s, found the incidence of breech prc.s- 
entation to be 2.5 per cent of full-term single ]>rcgnancy deli\'erics. Uccker, 
Avhom Itfartius cpiotes in Halban ujkI Heitz. found an incidence of 3.2 per cent 
of all births. Of the breech deli\'eries he .studied, 74.5 ]ier cent Avere frank 
breech pre.scntations and 24.5 ])er cent full breech pre.scntations. He also stated 
that one per cent of them ])resentcd Avith a knee. 

In the Yumau's Clinic of the Ncav York IIosjAital, 54.93 jAer cent of ])aticnts 
Avith breech presentations Avere primiparas, 45.07 per cent multiparas. There 
Avere 91 cesarean sections done, an incidence of 4.7 per cent. This is slightly 
higher than the incidence of 3 to 4.5 per cent for cesarean sections in all deliveries 
at the Clinic. 


Etiolog-y of Breech Presentation 

There are many theories concerning the etiology of breech presentation. 
Tlic principal factor that are discu.sscd in the literature are; pelvic contractions, 

478 



Volume 58 
Number 3 


PREGNANCY WITH SICKLE CELL ANEMIA 


477 


stasis.^^’ Therefore, local anesthesia would be the anesthetic of choice, or an 
inhalation anesthetic with a higli oxygen proportion. 

3. Prophylactic digitalization might well be employed routinely in these 
patients prior to any operative procedure. 

Summary 

The twenty-three reported eases of sickle cell anemia complicating in’eg- 
nancy have been reviewed. Six additional eases are reported and tentative 
recommendations as to therapy have been made. 


Conclusions 

1. Sickle cell anemia is a serious complication of pregnancy. The prog- 
nosis for both mother and child is very grave. 

2. Toxemia of pregnancy, premature labor, morbidity, and mortality are 
definitely increased in these patients. 

3. The treatment of a ]iatient in the active phase or crisis stage is unsat- 
isfactoiy. Prophylactic digitalization is indicated. 

4. Treatment of the patie7it in the latent phase should consist of prophy- 
lactic digitalization and induction of labor as soon as viability of the fetus is 
established. 

5. Patients vuth known sickle cell anemia who are not pregnant should 
have therapeutic sterilization or use adequate contraceptive measures. 
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!) per cent; inlraerniual hf)ntirrha{»<!. S' p<-r rent; pramatJU'e separation of th<’ 
plaeeiila and plaeenia ])r(?via. a par eeni ; atnl, in the oilier !) jier eeni, tlie eau.se 
\vas dubimtsly syjiliilis, heinorrliaitii; «li.‘a“jt.sc. or wa.s undoferiinned. liul eliininat- 
inp: preinalnrily and eonpcnilal ainanalie.s, lln* i-ori'celed fetal mortality i.s (i.O 
])er edit. 'I’liore was 710 obvious difunenee between jnultijini'as jind primipaT'as 
when the cause of death in ene.h .pronp v.‘;is finalyzed, cxeojit for the dealh.s that 
oecui’rcd due to pi’ola]>se of the cord. Such jieeidents wci'c re.spon.sihle for 14 
j)e)’ cent of the fetal deaths in multiparjis, but for only G jier eent of the fetal 
deaths in jiriiniimra.s. Jt is suppcstt.-d that the mtiliipaivms patient may sud- 
dcitly become fully dilated mueh more fiivjnenily than the j)rimi}>aiv>u.s patient. 
A prolapsed cord mipld he uudetceted iti sueh eases until asphxia of the fetus 
has oc.cui‘i‘cd. The uumher of (•xeessive-si/<‘d iiifants {4,0(}n (Jm. or over) was 
statistically the same iu each proup. The number of premature deaths in each 
proii]) revealed no sipnifieanl statisfieal diffei-enei*, 

in Tnhh' 1 we liave compared the fet;!l mortality late in simntaneous de- 
liveries with that in operative deliveries. There is a i»rep.>nde.ranec of operative 
deliveries. In the aeeuinnlaied data of the ('Hnie, a lireech delivery i.s elassitled 
as a lireeeh extraction and thus an operative delivery if even so mueh a.s a 
i\raurieeau-Smellie-Veit maneuver is neeessnr.v. If forceps are used on the 
aftereominii: head, it of enurse is elassilied as an operative delivery. The mor- 
Inlity rate for the fetus is hipher in sjumtaneous than in oiierative deliveries. 
in.S ])ei’ eent and 11.5 per eent, respectively, llowijvi'r, premature infants are 
more likely to have a spontaneous delivery. 

The operative deliveries have been subdivided in the nmnner shown in 
Tabic JI. There is little <lifferenee in the fetal mortality wlien the brceeh 
extraction deliveries are compared with those in wliieh the foi-eeps wore used 
on llio aftcreominpr Jioad. When cesarean section was done, the fetal mortality 
dro])ped significantly to 4 ))cr cent. The fetal death in each ee.saroan section 
ease was caused by abrupt io iilaecnta. In view 01 (he lesser fetal risk with the 
employment of abdominal delivei-y, it has been the ])nli(!y of tin's Clinic to do a 
cesarean section on most elderly pi'iini]Kiras at term with a hi-ooch pi'csontation. 
The result has been vci'y gratif.ving. 


Tauli: II. 


iNKANTILK JIOUTAiaxY IN* BliKKCH ri:r..S|;ST.VriO.\ |}Y TYPINS OK Ol'KIlATIVK Df’.UVEr.V 



1 rniMieAiiAS 
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NO. 
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tiE.vrns 

ri;n 

CENT 

NO. 

CASES 

tNKANT 

OEATH.S 

PEn 

CENT 

NO. 

CASE.S 

iNKANXj 

nE.VTHsj 

PEi: 

CENX 

Breech exlrnctiou 

till 

g:i 

0.0 

.SS.-t 

•SS 

10.1 

1,22-1 

151 

12.3 

Porcep.‘: on after- 
coming head 
Ce.^arcan section 

101 

10 

0.0 

r»i 

0 

11..S 

24*'* 

25 

10.3 

oO 

0 

•I.O 

•10 

0 

5.0 

00 

4 

4.4 


Maternal Mortality 

In onr series of 1,91S breech deliveries, six malei’ual deaths were noted. The 
maternal mortality rate in breech deliveries is 0.31 per cent, or 3.1 per thousand 
cases. The diagnosis in each case is: licmorrliage, 2 cases; acute yellow atropliy 
of the liver, 1 case; and puerperal infection Avith peritonitis, 3 cases. 

Radiological Survey 

An attempt lias been made to evaluate radiological studies of the fetus in 
breccli iiresentation. Brakemaiin s impression that operative intei-ferencc is 
nccessarv most commonlv in the cases .showing an extended attitude of the fetus 
is challenged in this study. A comparable number of cases are reported and 
the clinical result noted in each ease. 
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abnormalities of tlie fetal head, al)normalities of the uterus, prematurity, liydram- 
nios, and hereditary tendencies. 

Pendleton Tompkins, after reviewing the causes of breech presentation, con- 
cluded that the so-called '‘classic’' causes accounted for only 6 per cent of the 
cases. ^ He does not feel that a contracted pelvis could be considered a cause, 
since in 89 per cent of his cases there was no evidence of contraction. 

Many of the patients Avith bi-eech presentation had a radiological examina- 
tion of the maternal pelvis. The data, obtained from these films and that obtained 
from clinical examinations of the peh'es revealed that in 87.1 per cent of our 
cases of breech presentation the peh’es Avere normal. 

_A comparable number of patients Avith infants presenting by Amrtex AA’-as 
.studied, choosing at random the cro.ss-section year 1943. Of 3,017 deliAmries 
recorded, normal pelves AA’ere encountered in 89.2 per cent. Prom these data 
it AA’ould appear that contraction of the pehds is not an etiological factor in 
breech presentation. 

Fetal Mortality 

Martins, at the University of Bonn, found the fetal mortality in breech 
deliAmries to be 14 per cent. Goethals, in Boston, reported in 1936 that the crude 
fetal mortality figures in uncomplicated breech deliveries for primiiDaras AAdth 
a single pregnancy Avere 18.1 per cent ; multiparas Avitli a single pregnancy, 17.2 
per cent. After macerated and badly malforined babies Avere excluded, the 
corrected mortality rate AA’as 13.6 per cent, subdiA’ided as folloAA’S: premature 
infants, 53.6 per cent mortality ; immature infants, 10.0 per cent mortality. The 
mature babies had a 6.9 per cent fetal mortality, representing the risk in uncom- 
plicated deliveries Avith a mature baby. Dieckmaiin reported the gross fetal 
mortality of term babies to be 7.7 per cent. His premature infants had a 25+ 
per cent fetal mortality. Causes of death AA'ere : prematui’ity, intracranial injury, 
asphyxia, and a small number of Aosceral lesions. 

In' our series (as shoAAm in Table I) there is a total of 1,660 full-term and 
premature deliveries AAUth 200 deaths. Note that the multiparas have a higher 
fetal mortality rate than the primij^aras. The total gross fetal mortality rate 
is 12 per cent. The cause for the increased rate in multiparous patients is not 
clear. Goethals found that mature babies of multiparous patients suffered a 
greater risk than those of primiparas. He inAmstigated the possibility that multip- 
aras are more likely to giAm birth to large and OA’erdeveloped infants. HoAvever, 
in his series, it AAms found that tlie fetal mortality rate Avas loAA^er in the large 
(8 pounds plus) babies of nniltiparas compared Avith the large one of primiparas. 
There AA’as a higher ijercentage of large babies in multii^aras in the series reported 
by Goethals. 


Table I. Infantile Moktality in Breech Presentation 



SPONTANEOU.S 

OPERATIVE 





DELIA^ERIES 

DELIA'ERIES 


TOTAL 



NO. 



NO. 

1 infant 1 

1 PEP. 

NO. 

1 INFANT 

1 PEK 


CA.SES 



CASES 

'nEATHS 


CASES 1 

DEATHS 

! CEXT 

Pnmipara.s 

29 

5 

17.2 

883 

84 


912 

89 

9.8 

Multiparas 

72 

15 

20.8 

670 

96 

14.2 

748 


14.8 

Grand total 

101 

20 

19.8 

1,559 

180 

11.5 

1,660 


12.0 


The cause of fetal death AA^as checked in our 200 eases and the etiological 
factors rank in the folloAving order: Prematurity, 31 per cent; congenital 
anomalies, 19 per cent; intrauterine asphA’^xia incident to cleliA’-ery, 10 per cent; 
prolapsed cord or cord tight about the neck, 9 per cent; intrauterine infection, 
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raflioloj^ciil siu'vitv : IliO of llicso (]('liv4*r<‘i1 vaj^hially, ajitl ‘2ft ];y moans of r-asarcan 
scc’lioiL 'i'lin I'cmaiiiiJitr aasos wma* nol ftnishlt-rct} suitnhjf- for analysis. In 
'J’ablo 11)0 diuvilion of laljor in tln> HiO vaeinal /lolivorir-s is JalmlafwI. 

Tho dafn arc iiiosl favoralili! in the ftO cases wliich liad an cxtcjubfil fncntnil or 
inililary) atfifu<](^ of tlie vcrlcx in nicro. In tlii.s ii^'ronp, 72,8 per cent had labors 
laslinjr oitjlitccn honrs or less. Since iJ is latij'lit that the duration of labor in 
all deliveries of priini]>aras is norntally e|<^hteen hoiii’s (tnclve boms in nniltip- 
aras). it would seem lofrical to eom))are the «luralion of labor in breech deliveries 
to this ('i!.!hlcendiour (iuui’e. The median duratiort of labor in the tle.xed, 
extended, and hyiu>rextcnded heads was .seventeen, thirteen, ami eiL'hteen hours, 
respectively. In our dtita for the l.bGO full-term and premature bree<>h fleliverics. 
the median <luralion of labor was found to be eleven Inmrs. In I'.lbl (a cross- 
seethm vcjir chosen at ramiom *. there were 2.111) deliveries with the fetus pre- 
sent iu”: by the vertex, and the mcdi;ui duration of labor iti this loouj) was found 
to b(! ten hour.s. We realize that the small scries of HiO cases is luirdly cnin- 
parable to J.OnO eases. 

'i’.vat.K VI. Piaas ii Pr.i.ivrtaKS, l>ei:.vTto.v <>f i.s V.\ra.v.\a In:i.TV!:r.trjs 


.vn tTCiti-. oy vt:i:T‘:x 


! 

i 

Honjs OK i 

l.Minn ] 

i rr.cxci. i 

K>;Tr..vpi;ii 

! ttvi-rct: 

XTrxio'o j 

TtiT.M, 

1 

r.\si:*t 1 

i-fa; i 


1 na: 

! cr.xT 

i " ■ 

( 

i 

1 CKN’T ! 

t 

TASKS 

1 ri:r. 

! cr.KT 

MS 

'To; 

riiUT" 


"fx.s" 

” .10 

.’52.'5 

in.' 

O.j.O 

ist-an 

I.-) 

I’t.r* 

12 

ir,.o 

r> 

:;i.o 

••»»» 

• »»» 

20.0 

rui-no 

t 

ii.n 

X 

• »« t 

1 

n..'! 

11 

O.P 

no pill.*; 


•!■!> _ 

0 

7.0 

•'» 

lo.r. 

II 

0.1> 

Tot ill 

01 

pio.o ' 

“so 

lOO.'i 

10 

lOO.'i 

ir.o 

ino.o 


In order to learn more about tin* mechanism of labor, many of our films 
were taken after the onset of labor. Some wer»‘ reebeeked in the fii'St stafre and 
others were elieeked in the seeond .stape of labor. Two were taken with the 
breech on the iierineum. Fier. 1 is Just such an exam])Ic. It is to be noted that 
the. vortex is vcutralhj idaced and the spine is fairly straight with some sli?.rht 
dofrree of flexion in it. The arms are in fionl and flexed. This case re.siilted in 
a very ea.sy assisted breech delivery. The neutral status of tho vertex is most 
eommouly eneouutered. and it is here demonstrated that the neutral status of 
the vertex is maintained in the second sta.ire of laboi- Just jirior to engaiiement 
of the aftcreominp: head in the pelvi.s. 

In comparison, we have an x-ray iFi" 2) showing the fetus with marked 
liijpcrcxienftion of the vertex and spine, N'ote that the face of the fetus is look- 
in" nil and there is a sharp anynlation of tho neck; the remainiu" portion of the 
spine is straight but not hyporextended. It would appear that the fetus needed 
more room in ntero. The maternal pelvis in this case was normal. Due to pro- 
lapse of the cord at full dilatation of the cervix, a lireeeh extraction was done 
and Piper forceps aiiplicd to the aftcrcomin<r head. The vertex was delivered 
in the occiput anterioi- position. The infant showed sijpis of as])hyxia, but 
responded favorably to rcsnseitalion efforts. There was a tendency for tlie liead 
to return to its fetid attitude after delivery. A eephalhcmatoma and some flac- 
cidity of the lower exii-cmitics were noted. Early improvement occurred, but 
one month later it was ap]iarent there was a transection of the cord at the level 
of T-1. Upon looking- at the by iiei-ext ended attitude of the breech ni ntero it is 
possible that the lesion in the cord occurred as a result of prcs.sure in ntero. 

In Pi" 3 another ease is demonstrated with a marked degree of hyper- 
extension '’’The present film was taken in the last week of pregnancy prior to 
tile onset’ of labor. xVgain, the sharp angulation of the cervical portion of the 
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Brakeniaini (Table III) did not indicate the exact data concerning the 
course of labor and delivery in his eases. He merely stated that a more difficult 
lal)or and delivery was noted in those having a detlexed attitude of the vertex. 


Tabi-k hi. Radiobogical Survky of PETAr. Attitude in Biieecii Presentation 
(Prom Brakemaiin, Otto: Ztschr. f. Geburtsh u, Gynillc. 1.12; 254, 193C. 

391 Cases of X-ray Examination With Petns in Utero) 


ATTITUDE OF VERTEX 

NUMBER CASES 

PER CENT 


Coinpleto flexion 

42 

21.9 


Neutral (miclcllc) 

31G 



]Mil(l extension (.sinciput ) 

32 

().2 


Poreliead extension 

19 

9.9 


, I't'ice extension 

2 



Total 

393 

99.7 



In the data collected at the Woman’s Clinic of the New York Hospital 
(Table IV) 216 cases were reviewed. In all of these, an abdominal flat plate 
was made and in many a pelvic radiological examination. Again, as shown in 
the data of Brakemann, the deflexed, neutral, or military attitude was most 
frequently encountered. In all eases that had deflexion of the vertex be.yond 
the neutral or military attitude, the term hyperextension is used. Empha.si.s 
should be placed, we think, on tlie fact that the most common attitude for the 
head to assume is that of neutral or the .so-called “military.” The comiiarablc 
figures in this series and t hat of Brakemann would seem to be statistically correct. 


Tabi.e IV. R.Miioi.noiCAE Survey of Petab Attitude in Breecit Presentation 


ATTITUDE OF VERTEX 

NO. CASES 

PER CENT 

Complete flexion 

86 

39,8 

Neutral extension 

307 

49.5 

(Middle, military) 



Ilypercxtension 

23 

30.7 

(Sinciput, foreliead, face) 



Total 

216 

lOO.O 


In the mechanism of labor of breeches, the inqiortant feature of the fetal 
attitude is tliat of the relationship of the vertex to the spine. It is postulated 
that the forces of labor arc exerted by the fundus of the uterus upon the vertex 
and transmitted through the fetal spine to the presenting part. Such an action 
causes descent and engagement of tlie breech. Another factor in causing descent 
is the straightening out of the spine and body of the fetus. Thus it would seem 
that the neutral or military attitude of the vertex and spine would be the most 
favorable. The data concerning the relationship of the vertex to the spine are 
tabulated in Table V. The interpretation of the degree of deflexion of the spine 
is subject to a certain amoiuit of error due to individual interpretation of the 
films. Only in the eases with hyperexiension of the vertex did one see hyper- 
extension of the spine. 


TaBEE Y. ]tEI,AT10NSinP OF VERTEX TO SpINE OF PETUS IN BREECII PRESENTATION 


ATTITUDE OP VERTEX 1 

1 NUMBER CASES 

1 ATTITUDE OF SPINE 

1 FLEXED 

1 EXTENDED I nYPEREXTENDED 

Flexed 

86 

85 

1 0 

Extended 

307 

96 

11 0 

Hyperextended 

23 

1 

31 11 

Total 

23 6 


23 31 


It is commonly taught that the duration of labor with breech pz’esentations 
is prolonged. This problem was investigated in the 216 cases subjected to the 
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{ipjiroiicli. Ill .1 ublc A II t lu! rcsulls in fwoiity-llircc (n'isch (»£ Jivporfxtf.'ii.sioii of 
Iho, vertex lire suminarizetl. Not. .-ill of iheso onse.s were denexed a«< iniieli ?t.s the 
two {lenioiist rated eases. 'I’hey all. however, were extended beyond the neutral 
or military aftitmh'. In the flata pre.sfoited in lids brifd' s’limnuirv, it ix seen 
that four patients were delivered by eesarean si-etion. Two of ihese had eon- 
traeted pelves, and in one the diatinosis of (daeenta previa was made. The fourtir 



Flgr. 2. 


had an abdominal delivery; no other feature complicated the clinical course 
except that no progress was made during twenty-four hours of labor. Incident- 
ally, a repeat x-ray taken at the end of the twenty-four hours of labor .showed 
no change in the fetal attitude. The incidence of cesarean section in this very 
small group of twenty-three eases is 17.4 per cent, considerably higher than that 
of cesarean section in all breech deliveries in this Clinic, which Avas previously 
quoted as 4.7 per cent. 

Three of the cases' Avith hyperextension had the franlc breech decomposed 
of “broken up.” We might add tJiat aa'C do not do such procedures in the 
Woman’s Clinic unless the progress of the breech is arrested. 
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spine is to be noted. The face is looking upward; the thoracic portion of the 
spine is also hyperextended. The arms are in front of the fetus with the fore- 
arms hanging downward. After eleven hours of early labor, the patient came 
to the Clinic and examination revealed the cervix to be 4 cm. dilated. There 
.was a single footling breech presentation. The fetal attitude was rechecked by 
x-ray and no change had taken ])laee. Because the patient had a contracted 
pelvis (anthropoid configuration with a narrow transverse diameter of the inlet), 
a low-flap cesarean section was done. An apparently normal infant weighing 
2,940 Gm. was born. Incidentally, a nuchal hitch Avas encountered Avhen ex- 
tracting the fetus through the uterine incision. The poor flexion of the arms 
undoubtedly predisposes to the occurrence of nuchal hitches. 



Fig. 1. 


These last tAvo cases represent our most extreme cases of deflexed attitudes, 
a.nd the management of such cases AAmuld seem to demand especial attention. 
Vaginal and abdominal deliveries Avere accomplished in the tAAm cases, respec- 
tively. Because the result AAuth A^aginal delAery Avas unfortunate in the first 
ease, AA^e do not feel that all such cases should haAm a cesarean section pei- se. 
Individualization of each patient Avith such a problem Avould seem to be the best 
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should bt! visnaliml also to Icuru the oonlifruration and tho ineasiiranoms. By 
such adjuncls, niui’c iiifoi-nialion may be oblaincd aboul I he mechanism of labor 
for tin* bi’ooeh. the shotddci's, and tlu> aflcrcom!in4 head. 


Taiii.k VI 1. 
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t-IOTIIKIi 

I'O.VMTIO.N 
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None 

Extended 
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(iuiid 
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Extended 
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( contracted pidvis) 
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Good 
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Extendeil 

Frank breech extraction 
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•1 

f) 
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Erank brei-di extraction 

f' 

Good 


r» 

Ilyj)rTexten<led 

Fori’cps on tiftercoininjj bead 
iitnl I'rjink bri'cch c.viraction 

I’ 

Good 

(i 

8 

Extended 

Frank' Irn'celi extinction 

P 

Good 

7 

<) 

J'ixt ended 

Frank breech extr.acfion 

P 

Good 

8 

13 

llyfierextendeil 

Sin^jlt! footling; bri-eeh exlrac- 
tion and forceps on after- 
eoinint; he.'iil 

P 

Good 

') 

1-t 

Hyperextendi'd 

Donhlc footlint; breech extrac- 
tion and forceps on nfier- 
coining head 

P 

Good, bat congeni- 
tal anomaly of 
neck 

10 

15 

Ilyperextende<l 

Ixiw-tlaj) eo.-inreaii section 
(contracted peh'i.s) 

P 

Good 

1] 

10 

Fl.'xed 

Franlc breech extraction ninl 
forei'ps on nfterconiing 
head 

V 

Good 

12 

IG 

llyperextended 

S]>(mt!ineoHs breech delivery 
•Sponlaneou.s breech doHverv 

P 

Good 

l.-t 

IS 

llvperext ended 

M 

Good 

M 

20 

11 vperext ended 

Franl: breech deliverv 

P 

Good 

1;-) 

23 

llyperextended 

Donlilo footling breech oa:- 
traction 

P 

Good 

1(5 

24 

Tlviierextcnded 

Low-flaj) ce.sarean section 

P 

Good 

17 

25 

llyjieroxtended 

Single footling brooch extrac- 
tion and forceps on nfter- 
coining liead (prohip.'ied 

I'ord) 

P 

Asplmsia 

Paralysi.s 

IS 

25 

Extended 

Decoinjio.'iitinn ; frank breecli 
extraction 

P 

Good 

Ifl 

20 

Extended 
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extraction 

I> 

Good 

20 

2S 

Extended 

Frank lirecch extraction 

P 

Good 

21 

40 

Extended 

Frank brooch extraction 

P 

Good 

oo 

04 

Extended 

Frank breech extraction 

P 

Good 

23 

07 

Extended 

Decomposition; frank hroecli 
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P 

Deadliorn 

Duration of Labor: Ilypercxtoncled licad (c.xcluding Nos. 
Total brcecli deliveries 

Vertex pre.sentations 

1, 2, 10, 

10) IS liours 

11 hour.« 
10 hours 


Summary and Conclusions 

At the Woman’s Clinic of the New Yoi-k Ilospilal, a study has been made 
of the full-term and premature deliveries in breech presentation. Emphasis has 
been placed on the attitude of the fetus as shoum by radiological studies. Brake- 
mann drew attention to the problem of the deflexed head in 1936. 

The data of our breech deliveries have been tabulated. One thousand nine 
hundred eighteen breech deliveries occurred in 45,837 full-term and premature 
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One infant was lost in tlie process of delivery. Therefore, the fetal inortality 
is 4.3 per cent in cases with hyperextension of tlie vertex. In tlie instance cited, 
there was a prolonged labor and a resistant cervix. This death might have been 
prevented by the emplojnnent of a cesarean section at the proper time. In only 
one instance was there found a congenital anomaly (cyst) of the neck that 
might explain the hyperextension of the vertex. 



Fig. 3. 


The median duration of labor in tJiis group with hyperextension of the 
vertex is eighteen hours. However, the four who had abdominal deliveries were 
excluded from these figures. Tlie two patients who liad labor prior to their 
sections obviously were destined to have a period of. labor considerably longer 
than eighteen hours. 

It is our opinion tliat the series of cases with hj^perextended- heads- is too 
small to be statistically sound. However, more operative interference was done 
in the group of cases with the hyperextended attitude. The duration of labor 
is no longer for vaginal deliveries (shovm in Table VII) than is that of the 
average primipara in all deliveries. ' 

The x-i’ay should be, utilized when, possible- in the studj^ of such cases. A 
flat plate of the abdomen and a lateral maj’- be necessary to- evaluate properly 
the deflexion and in many cases the rotation of the head. The maternal pelvis 



TUBAL STERILIZATION THROUGH THE VAGINA’^= 
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(Vfom t}i(i Drpiirtiiunts of OJcitit i ios and fh/nt ooloifi/, J*ri xhift' f ton noxjrilol, and thr (Udlfgr. 

of Mrdii'itir, Ihiii't r.'ilp of Itihtoix} 

I T IS not the jnirposo of this pajior to fliscnss tio; moral or cfhieal i)roh]c‘m of 
sterilization. This is a (inestioo which mnst he <lei;i(lefl hy tJic jialient, her 
hn.shand, and the con.sullin'' ])hysieiaii. Cerlninly, the relictions belief.s of hotli 
the patient and jthy.sician .should he respected; lanvever, it i.s onr opinion that 
a married eonjilo ha.s the rijilit to determine the size of their family whether tliis 
be accomplished hy total ahslinenec. contraceptives, or .sterilization. 

In a review of the literal tire and }>resent-d!ty texlhoohs, one is impre.ssed hy 
the variety of tochni(|nes still advocated for .sterilization nolMjjJi.standing that 
there have been fewer failures reported following the Pomeroy technique. 
Pregnancies continue to ho repitrted after the performance of preventive ojtera- 
tions regardless of the techni<|ne that has heeti used. [Many additional reports 
in the literature indicate that ])regnancy can occur evmi after removal of a major 
portion of the, uterus. 'I’his further .suhsinntiaies the statement that hy.stcrec- 
tomy with bilateral saljungo-oophorcclomy is the only ])osilive .sjifeguard. Until 
the perfect operation is devised, we are confronted, therefore, with the jtrohlem 
of choo.sing the .safest, most aiiju-opriate. and most effective method of steriliza- 
tion in that largo group of women in whom sueli a mutihiting operation should 
not he considered. 

In an extensive resume of the literature Knight.’ in IDIli. compared the 
results obtained with the Pomeroy, the IMadlener, and resection of the cornu 
methods of sterilization, lie concluded that the Pomeroy is the safest, simple.st, 
and the most easily performed method, that if produces 50 per cent better 
results than the Madlencr technique, and that the cornual resection technique is 
least efficient. The rciiorts of LulP aiid-ACiiomUiuiL-m 1,031 patients with no 
failures substantiate the.se conclusions. It should be pointed out that a majority 
of the sterilizations reitortcd in the literature were done on the pregnant or 
puerperal uterus. "We should like to .suggest that the conditions and changes 
re.sulting from pregnancy may be a factor in many of the failures and that 
failure is not entirely due to the technique used. However, Lull’s results in 812 
cases suggest that this conelu.sion may not be valid. Four of the five deaths 
reported in this scries, however, followed operations on the pregnant or puer- 
peral uterus and we believe that this lends weight to the conclusions which we 
shall discuss later in this paper. 

It has long been our feeling that sterilization at the time of therapeutic 
abortion is an unsatisfactory and at times dangerous procedure. I have ivit- 
nessed the death of a young married woman upon whom a therapeutic abortion 
and sterilization had' been performed for rheumatic heart disease. She de- 
veloped a pelvic cellulitis and her damaged heart could not resist the added 

load of the infection. 

n^rcsentccl before a meeting of ttie Cliicago Gynecological Society, May 21, 1048. 
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deliveries. The incidence of breech presentation is 4.2 per cent. The fetal 
mortality rate in breech deliveries is 14.8 per cent for multiparas and 9.8 per 
cent for primiparas, a total gross fetal mortality rate of 12 per cent. The cor- 
rected fetal mortality rate is 6 per cent if premature infants and congenital 
anomalies are eliminated. 

Prematurity, congenital anomalies, intrauterine asphxia, prolapsed cord or 
cord tight about the neck, intrauteripe infection, intracranial hemorrhage, and 
premature separation of the ijlacenta are the major causes of fetal deatli in our 
Ijreech deliveries. The only significant difference noted in the fetal deaths of 
multiparas and primiparas was that prolapse of the cord and cord tight about 
the neck occuri'ed in multiparous patients more than twice as often as in primip- 
arous patients. 

Cesarean section carries with it a lower fetal mortalitj’’ rate in breech de- 
liveries, 4.4 per cent, which i.s about one-half that of other types of operative 
deliveries. 

Maternal niortalitj^ in breech deliveries is 0.31 per cent. 

The neutral or militaiy attitude of the vertex is most commonlj encountered 
in breech presentation. The duration of labor with the vertex in the neutral 
attitude is shorter than in those with the vertex flexed or hyperextended. 

The theory that extreme liyperextension of the vertex may be responsible 
for longer labor is not proved by this small series of cases. The incidence of 
cesarean section was more than four times as high in the cases with extreme 
hyperextension of the vertex as in all deliveries of the Clinic. The fetal mortality 
in the summarized cases of extreme hyperextension is 4.3 per cent. We do not 
believe cesarean section is indicated because of a hyperextended vertex per se. 
Individualization of sucli eases must be stressed. The study of the mechanism 
of labor in each case by means of the x-ray will aid in the management of the 
hyperextended breech presentation. 
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W(; believe lluit Inpartitomy foi* aleriliy.ati^ui nbjiie is an entirely tui- 
juslifiable |)roe(!flnre, e.N<‘ei)t perhaps poslpartinn Klcrilization in satleet^-ti eases, 
as .sugf^ested by Adair and P.rnwn*' before this Sn.-iely in I'lgO. We do not do 
as many ])osfi)artiun steriliznlions as are (bme in otlier hosj)ilals. ours beifig 
limited to those ))atients having very little outlet relaxation and in some 
])ntients who have been utmble to use eontraeeptive.s smo'essfidly. thereby 
])res(mting an eeonomie. and socdal problem. We lielieve that most pali«-nfs 
who have had several vaginal deliveries, in whom .sterilization is inclieated, 
have in addition so mueh outlet rela.vation that vag^inal pla.stie siifgery i,s also 
generally indiejited. In sueh eases, we prefer that the jmtients return at a 
biter and siifer date for sterilization and plastic* rejmir. It Ims been emr ex- 
]>erienee that the ideal time for this proeedurc* is appro.simately four to six 
months ]msl, partiim. Involution is by no nn‘ans eoin/dete in six weeks a.s 
stilted in the stiuidard textbooks on obstetries. We bedieve that the ojiorative 
ri.sk is loss(*ned and the ehatiec'S of failure of the tnbid stc'rilization are de- 
creased in direct ratio to the stiige of involution. Xearly nil of the eoni- 
jilientions encountered have oeeiirred in jiatients who have been sterilized 
at the time of theriijieutie almriion or on ineompl(*tely involuted uteri. The.se 
eomi>lications luivi; not been eritieal. but when superimposed upon such condi- 
tions as severe hciirl, kidney, or pulmomiry discitse tliey nuiy be .-i deciding 
factor in the patient 's recovery. 


Tu most of lhe.se reports no mention is nmde of mortality excejit the five 
deaths reported by Lull in his series of oSf) sterilizations by tlie J’omeroy 
tcehnicjue. Four of these five deaths were in women who were iiregnant at the 
time of sterilization. The other woman died following a vaginal iilastie. and 
sterilization and Lull ex]dains that the sterilization had no bearing on the 
outcome. Of the four pregnant women, one died following cesarean section 
and sterilization and death rc'sulled from llie primary indication for surgery. 
Three had hysterotomies and sterilization and we a.s.sume that these were done hy 
laparotomy. We feel that had thc.se uteri been em])lied vaginally and the 
.sterilizations been postponed until involution was complete, the end rc.sults 
would have been more .sueec.ssful. However, if thc.se hy.sterotomies and .steriliza- 
tions wore perfoianed j)or vaginam. the additional technical diffieultic.s due to an 
enlarged va.scular iiterus, increa.scd operative time, and prolonged anc-sthesia 
with the resultant bleeding and trauma, all superiniimsod upon a poor operative 
risk, probabl.v ma.v have been sulTicicnt to intluenee the fatal outcomes. 

Due to the impetus given by Dr. N. Sproat Heaney in the field of vaginal 
surgery, all at Presbyterian Hospital arc convinced that when it becomes neces- 
sary to empty the pregnant uteinis (even up to the period of viability), it is 
mueh safer to do so vaginally rather than by the abdominal route. ^Moreover, we 
feel .iust as strongly that sterilization should not be done at the time of 
vaginal hyst erotomy except in rare instances. 

This paper covers a series of 169 patients on whom sterilization was done 
on the nonpregnant uterus. The age distribution is indicated in Table I. 

The indications for sterilization are shown in Table II. 
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This report iiiciudes slco'ilizntioiis done at the time of theivaijeutic abor- 
tion blit not those ])erformed at tlie time of cesarean section. Undon1)tedly, the 
nnmber would be mncli larger were it not for the fact that we have performed 
vaginal hysterectomy as the means of sterilization in manj^ eases, particularly 
in older women because of co-existing pelvic pathology, such as prolapsus 
uteri, badly lacerated cervices, small fibroids, uncontrollable menorrhagia, or 
severe dysmenorrhea. Earlj^ in this series most of the sterilizations were ac- 
comjilished by the eoiumal resection of the tubes but more recently most of 
us have used the original Pomeroy technicpie or a slight modification of it, 
exclusively. "We routine!}’ label the resected portions of the tubes, left and 
right, and send them to the pathologic laboratoiy for histologic verification 
that we have resected a portion of the tube in its entirety. This procedure is 
particularly important if one in sists o n doing a sterilization in conjunction 
with therapeutic abortion, as the tub es arc more difficult to identify in the 
presence of an enlarged uterus andlli c ir recognition may not be easy because 
oTthe associatccr hyperemia and cdcm aj Some of the failures reported follow- 
nig attemi^ted sterilizations might have been due to the resection of a portion 
of the round ligaments instead of the tubes. It is important that the entire 
tube be visualized and tivnced out to its fimbriated end. This is especially so 
when the operation is performed per vaginam or through a small abdominal 
incision immediately following delivery. The raw stumps must be carefully 
inspected for bleeding befoi'c dropping them back in the pelvis. 

As far as we are able to determine we have had only one failure with 
either Pomeroy or cornual resection technique when performed on the non- 
pregnant uterus. Perhaps others have had the opportunity of seeing some of 
our failures. As we shall point out later, sterilization done at the time of 
therapeutic abortion has not been as successful Avhen the cornual resection 
technique has been em])loyed. In recent years we have abandoned the 
routine testing of the patency of the tubes ten to twelve weeks following the 
operation, feeling that patency might be re-established by this procedure. It 
is Avell knoAvn that tubal epithelium possesses unusual ability to regenerate 
after injury, Avhether it be traumatic or inflammatory in origin. 

Dippel,^ in 194.0, in a critical analysis of five failures of the Madleiier 
technique Avas able, at subsequent laparotomj'-, to demonstrate by serial 
sections of the operation sites that failures A\mre due to tuboperitoneal fistula 
or canalization of the damaged lumina. One can easily visualize hoAv the in- 
stillation of any opaque medium or air might re-establish tul)al patency in 
some eases. 

Dieekmann and Hauser,^'’ in a report of failures of tubal sterilization using 
the Madlener technique, had the highest percentage of failures in their tAventy- 
four-hour post partum cases. They point out that the alterations of tlie tubes 
in association AAdth pregnancy may be factors in these failures. _ With this 
■Ave concur. We cannot agree AAoth their statement that their failures AAhen 
using the Amginal technique should be due to difficulty in exposing the tubes 
unless they Avere operating on the pregnant utei'us. 


JUiVHKX and M.'lfAi; 


■)!)2 


/tD». A , 

VfVf 


There wore no deuths in I he xeries. There were n2 eiises of s-torilization 
wiiliont jdfi.slie. 1'})ere wjis « inorhidiJy of I wo dny*^ in |{jroe (fn.s-eK, There were 
117 eases of slerili/.ntion and additional proeednres, with luorhidify in eases, 
an averaffeord.hdtiys ('I’ahle \’l). 


T.\iit.!-. vr. ,\r.,rl.t.lilv 


.SirriliKatidii {ilii.siti; 

of niorltiility 

Sii'rilizjit ion nioi loitiiiionat {»ro'’t‘i|iirc-. 
Doses of titoi'ltiilil V 


.VJ I'tiWfS 

i‘2 -if.vsi 

U7 


'I'he etiolofry of tlic niorhidily is indiealed in Tahhr VII. 

T.Minr, VH 

Dolvii; et'liulilis 
■/‘.‘ystitis 
Ul!itl(1t>r injury 
I’otvif nitscoss 
I’nslopenit ivo hli'oiliiia 
Dneiinioiiin 


'I’liere was only one failure in the vajrinal sterilization on the nonprcjrnant 
tilcrus, a liereontaf'e of O.ot* per <-ent. The tee!nii(|Ue einployetl was eornual 
rcseelion (Table VTll). 

Taiiu: VI H 


Viipinul .storilizulioii <iii jioni>rcgii:iiil »l<'ru« 
F.'iilnrcs (rornuiil r('.«t>cti(itD 

1 or 0.50 jii'r rent 

A ten-yoar survey of A'aginal .sterilization with 
the following I’csnlts : 

'I'.vm.i: IX 

fherapeulic abortion .shoAWS 


svceirssKri, 

1 rAu.t;m:.s 

TscHxiQia; i 

.so. j I’Ku ei:N 

T 1 so. j PKKCKST 

I’omoroy 10 

Coriiusil resection 11 

IS ttl.S 

7 (IH.G 

1 5.2 

.1 .1C.4 

Total .'{0 

25 S3.I 

5 IC.G 


Six of the tliirly patients were morbid for an average of five days. The 
average hospital stay was ten days with no additional sui'gical procedures having 
been done. 

Conclusions 

"We have reported the sterilization of ICO nonpregnant patients with one 
failure. The morbidity was almost nil when no additional surgical procedures 
Avere done. The morbidity and hospital stay Avere markedly increased with the 
addition of plastic procedures. 

Our results Avith the combination of therapeutic abortion and steriliza- 
tion haAm been much less favorable; one failure in nineteen Avhen the Pomeroy 
teehniqiAC AAms carried o\Tt and four faihxres out of eleven Avlien cornual resec- 
tion Avas employed. The hospital stay aa^s increased in spite of the fact that 
no additional plastic Avork Avas done. Although there Avere no deaths folloAV- 
ing any of the procedxires, two patients were critically ill folloAving 

therapeutic abortion and stex’ilization. 
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Table I. Noxpregxaxt Age Gnoup 


18 to 19 years 

4 

20 to 29 years 

51 

30 to 39 years 

106 

40 and over 

S 


169 


Table II. Indicatioxs for Sterilizatiox 


Pelvic pathology 

105 

Neurological 

24 

Cardiac disease 

35 

Kidney disease 

9 

Pulmonary tuberculosis 

0 

Sociological 

5 

Diabetes 

4 

Repeated fetal malformations 

1 

Ulcerative colitis 

3 


169 


In this series of 169 eases tliei’e were associated piiysical complications as 
indicated in Table III. 


Table III. Associated Phy.sical Complications 


Eectocelo 

104 

Cystocele 

68 

Urethrocele 

35 

Lacerated cervix 

13 

Prolapse of uterus 

5 

Vesicovaginal fistula 

3 

Third degree tear 

2 


In addition to sterilization other operative procedures were performed on 
these 169 patients as shovTi in Table lY. 

Table IV. Additional Operative Procedup.es 


Dilatation and curettage 169 

Perineorrhaphy 104 

Anterior repair OS 

Urethroplastic 30 

Amputation of cervix 15 

A’'aginal round ligament shortening .14 

miscellaneous 4 


The technique of/ sterilization and the ho.spital stay are indicated in 

Table Y. 7 

Table V. Technique of Sterilization 


Pomeroy, posterior colpotomy 
Pomeroy, anterior colpotomy 
Cornual resection, anterior colpotomy 
Cornual resection, jio.sterior colpotomy 
Defundectomy, anterior colpotomy 


I 62.7 per cent 

^'2 14.0 per cent 
3 2,4 per cent 


HOSPIT.M. .STAY 

Pomeroy (n-ithout plastic) 

Cornual resection (wthout ]»lastic) 
Sfcrilkation and vaginal plastic 


6.4 days 
16.2 duvs 
11.0 dny.c 



-104 


IJOYSKN AN'I) Mrl.'Ai; 


Alfi. J, t*. <i) 

h^7, 


ICiirlii'r, if tho iitonis lay uiilf'riar, nf v.-otiM «]o (lit- itiljal ojffntfion flironjih an aiitorior 
colpoloiiry, c.xpwiiitly if an nnforidr aaijiorrhupliy worn nI^'J to be tinnn, wIillc if flm uUtur 
wore rolrovortt'd (l\t> work woubl bo carried out tliroiijdi a pnsti'rior iiK tRion. Dr. Hovroh in- 
dientod in ono (uido tlio nnnd)or of oporafionx pcrforinod l»y nat-Ji aiiproai-b. Jfo di,! not flmw 
wirudi roulo yinldod tbo liipln'r morbidity. a poxtorior i-olpotoiny !« doin* and llm in- 

f'.i.sion is (dosod by iiiti-rniptf'd sntnrfs, if an absf<\-M forms in tin; (ml-di- sao, llm sntiircs will 
soon pivo way and tlin absoass Mill drain sponfunaoiisly, wbllc, if an anterior cfdpotoniy is nsfd. 
then pnintture of tlm abseess nsnally bci-omes ni-eosMary aiid eonvab'S'-'meo is dfdaved. For 
this reason ] ahvays nse. the posterior approach, rarely have I had to desert this route and do 
tlm work anteriorly. Tim advanta|;es of the vatritial attack ovit ti laparotomy for steriIi?jilioa 
'are the stinm as exist between vajfinal and abdoiniiial op*'nitions tjenerally aiu! ins'il no espeeinl 
elncidaiion, I Imve never done a plain steriliration by the abdominal ronte. 

Thonfth the wishes of the patient must be taken into eonsideration when a theraptmtic 
aljortion or .sterilization is to be perforna'd, the phy.uician must assume the fall re.spoa.sibility 
for tho deeisitin and, , after the ojieration is completed, lie must imiire^- the patient with the 
idea that- her desire.s Mere in no May re-ponsible for his derision. Instiaol he shotdd un- 
oquivoeally st.ato that the operation Mas absninlely necessary. Thi.s Mill protect the patient 
from psycliie. traumn and previmt her from deciding at sonm future d.ate that she* had been 
too Imsty ill her decision and that another pre;;naney is necessary for Imr haj>jiine.s«. Xo 
M'omaii ean be more, miserable than n patient M'ho has ehantted her miml reoardin}: the de- 
airability of jireitnaiiey after .^he lia.s already been ‘'.successfully ” operated upon. 
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Discussion 

DE. JOHN I. BREWEE. — ^IVhen sterilization procedures are under consideration, the con- 
sulting physician must consider several things before making recommendations. If the 
sterilization is desired simply because the family is large enough, and if there are no pelvic 
lesions in the wife that demand surgery, the physician should advise that the husband ’s vas 
.should bo ligated. This is simple, easy of accomplishment, entails no risk, and is preferable 
to entering the peritoneal cavity of tlie woman. If there are indications for pelvic surgery in 
the woman, sterilization may be carried out as a part of that procedure. The author believes 
that sterilization of the female is best accomplished by ligation of the oviducts vaginally. In 
most instances this can be accomplished. There are a few exceptions. Tubal ligation oi 
cornual resection procedures are performed abdominally when there is some existing pathologj 
that requires an abdominal appro:ich. If an abdominal hysterotomy or elective cesarean sec- 
tion is indicated, I do not believe that tubal ligation increases morbidity or mortality. From 
the author’s experience and belief, vaginal hysterotomy for termination of a piegnancy^ is 
accompanied by increased morbidity and mortality if vaginal ligation of the tubes is carried 
out as a part of the same procedure. This is quite possible and his reasoning is sound. We 
shall limit our procedures accordingly in the future. The figures reveal that sterilization 
procedures are more satisfactorily performed when the patient is not pregnant. The reasons 
for the failures arc not explained. It is apparently a fact, however, that the results are not 
as good. This and the diffieiilties eucountcrc<l when sterilization procedures accompany vagina 
hysterotomies confirm a principle that some of us are teaching. This is tiat 
cedures should be avoided during pregnancy if at all po.ssible. When surgery must be done i 
should be limited to the bare minimum. Wo are in hearty accord with the author s statement 
that sterilization in most instances is best accomplished several months after fte pregnancy is 
terminated and that the vaginal route is the one of choice. Performance of the procedure 
through the posterior cul-de-sac is preferable. 

Wo oeree that the abdomen shooIJ not bo oi.oned throngh nn nbclominol incision for the 
purposo of sterilisation alone. Postpartum sterilisation is rarely .nd.cated. It rs, however 
a much better procedure than one which was previously perfomed, namely, a cesarean the only 
indication for which was a desire to ligate the tubes, 

DH If SPKOAT HEANBT, Beverly Hills, Calif—I have been greatly interested in 
advancing the attach on pelvic conditions by the vaginal approach, including sterd.sat.on per 
vaginam. No one who has mastered the technique of vaginal surgery would any »o« ^mk 
Of entering the abdomen to perform a therapeutic abortmn, pure and simple than an 
gologist would think of draining the antrum of Highmore by an ■™" “'“^h “e^ 
Because one is not acquainted witl. some indicated teehmque .s no eacose for h.m 0 si^bst. utc 

wevv, T ^ h-rar, -Vn mTiit steriUzatiou. lius bccu 6 ouc f ov ycai'S uud it 1 s u Icss 

some more dangerous operation, perfectly adequate exposure of the tubes 

intricate operation. One can almost aliiuys ge P j H 

through a colpotomy incision. . • , a i 

men an abdominal therapeutic abortion witl, a 
well to stop and consider the indications for the operation. If “ lowed to go 

of an operation of such potonlialities, she may well, nnder most eond.t.ons, be allowed to go 

to term and normal delivery. 



OKTHUMAN AND TliLKKY 
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J. OiHt. A 


It luis l)c(!ii (lt!iii()nstnil('(l ihnt jiro^nanfliol, n l)iolofrii;a!ly steroid 

similar tr) j)rofr(’s1t‘ronc; in charniral striicUirr, apjaiars in lin; urinr*. coinaidont 
with Ihti period of nativity of tin; corpus Intcnm in tin; normal inonstninl cycle 
and in ])r(''j:nan(!y.”'’^ ANMnni progesterone is administered to normal men or 
women, ]>repnandiol exerelioji follows.’''"*' From lliese considerations, it Jias 
been generally aecepted that pj‘ng(‘sf(!rnne. in the course of its metabolism, i.s 
changed to pregnandiol. The site of inactivation is jirolmbly in the liver.’" 
Pregnandiol is then oxereled in the nrinc. Sijice the determination of pro- 
gesterone is dinienlt. measurement, of |)regnandio1 excretion in tlie urine Jms 
served as an index of jirogestemne .secretion.’'- 

lirowne, ITenry, and Yenning were the tii-st to sttidy the excre-lion of preg- 
nandiol in the urine in cases of threatened abortion.’" They ol)served that the 
majority of patients with .symptoms of threatened abortion excreting lc.ss than 
normal amount.s of j)regnandiol failed to retain the )»regnancy. On the <ithor 
band, when ])regnnndioI excretion values remained normal, tlie symptoms of 
threatened abortion sulrsided and the preirnaney rcstimed a normal e(mr.se. 

Using a rapid, simple procedui'e for the measurement of pregnandiol in the 
urine (as a matter of fact, within four honns f»f fibtaining the .specimen) our 
laboratory has .studied the variations of ju-eg-nandiol ex<‘rction in threatened 
abortion."”'*’ The.se. observations eonfirmed those of Browne, ITenry. and 
Venning and others.””' I^urthermore, since excj-etion values emdd bo do- 
tci’inincd at frecpiont intervals, daily if ncce.s.sary, it was ])os.sible to establish 
the trend of the pregnaTuliol levels in the urine within forty-eight to seventy- 
two hour.s. The data indicated that when such values in instanee.s of threatened 
abortion remained normal or rose to normal levels from initiall.v low value.s, the 
pj'cgnancy was u.sually retained. Abortion, with rare oxcoj)lion.s. occurred in 
those ca.ses in which the pregnandiol excretimi was i)ei-sis1ently lower than 
normal or fell to low values fiom ])rcviously normal levels. The consist onc.v 
of these re.s\ilts led to our using the trend in ]>regnandiol excretion in the urine 
as a criterion in predicting the fate of threatened abortion. Kciiorts from this 
and other laboratories indicate that the accuracy of this interj)retation of the 
trend in pregnandiol excretion levels i.s close to 00 per cent.”’’ 

The present report is concerned with an evaluation of progesterone therapy 
in 335 eases of threatened abortion in which urinary ])rcgnandiol studies were 
carried out. In addition we will discuss the use of in-ogesterone in a special 
group of nine patients with threatened abortion whose i)i'eguandiol excretions 
wei’C low, indicating that the progno.sis for maintenance of pregJianey was 
poor. 

Materials and Methods 

Urine specimens from a group of women with signs and symptoms of 
threatened abortion were submitted to this laboratory for pregnandiol estima- 
tion by the various members of the staff of Michael Reese Hospital. Yfherever 
possible, daily samples were tested. Determinations were made according to 
the method previously described, on first morning. 12-hour or 24-hour speci- 
mens.”” An excretion of 5 mg. in 24 hoiu-s represents the minimal normal value 
in eai-lv pregnancy. A tentative prognosis was made in the laboratory on the 
basis of repeated ‘determinations indicating the trend of the excretion level. 



OBSERVATIONS ON THE USE OF PROGESTERONE IN 
THREATENED ABORTION 

With Special Reference to Pregnandiol Excretion as a Guide to Therapy'’-t 

Henry S. Guterman, and Alex S. Tulsky, M.D., Chicago, III. 

(From the Departments of MetahoUe and Endocrine Fcscarch [Medical Fescarch Institute] 
and Ohstetrics and Gynecology, Michael Feese Jlospital) 

T he rationale for the use of progesterone in tlie treatment of threatened 
abortion lies in the observation that this corpus luteuin hormone is necessary 
for the maintenance of early pregnanej’- in exiDerimental animals.^’ ^ Such 
treatment has been given A\dth the purpose of substituting for a deficienc.y in 
progesterone which has presumaljly led to the s3nnptoms of cramps and bleeding. 
However, because no deficienc.v has been demonstrated in the reported cases, 
it has been impossible to assess olijeetivelj' the value of this hormone in the 
theraiDj^ of threatened abortion. The various clinical reports sliow no una- 
nimity of opinion as to dosage or mode and duration of progesterone adminis- 
tration, although, in general, tlie.y conclude that this hormone has a beneficial 
therapeutic effect.*'® Despite the widespread use of progesterone in larger 
doses, there has been no reported significant decrease in the incidence of un- 
intentional aliortion. Since nonendocrine factors plaj’- a large role in the 
etiolog.v of threatened abortion, $ it would seem advisable to demonstrate pro- 
gesterone defieienej^ before this therap.y is rationally employed and evaluated. 

Recent adAmnees in the knoAvledge of endocrine factoi’s in reproduction 
indicate that practical methods are available for determining the secretory 
activity of the corpus luteum and the placenta.**'*® In the normal menstrual 
cjmle, the formation of the corpus luteum and elaboration of progesterone 
follow OAmlation. After a period of ten to twelve daj^s, regression occurs and 
menstruation ensues. On the other hand, when the OAUim is fertilized, corpus 
luteum function persists throughout the first trimester of the normal preg- 
nanej^, so that production of progesterone is maintained. As function of the 
corpus luteum decreases toward the end of the first trimester of pregnancj', 
the placenta takes OAmr the role of secreting this hormone in increasing 
amounts until shortlj'' before parturition.*® Thus, in normal pregnanej^, the 
secretion of progesterone proceeds uninterruptedty. 

‘This work was aided by a grant from the Committee on Scientific Research of the 
American Medical Association to Dr. Rachmiel Levine. 

The Department of Metabolic and Endocrine Researcli is in part supported by the 
Michael Reese Research Foundation. 

tlnaugiiral tliesis presented before Tlie Chicago Gynecological Society, May -1, U o- 
JHertig and Livingston, in studying a series of 1,000 unintentional abortions, observed 
tiiat 38 per cent were due to a maternal nonendocrine factor.^ 
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Comments 

'riic.st! oh.scfvntiun.s raise a serifuis i|ne.stini) as lu the v/sltie of eiirreiitly 
omi)loyod dosiifres of iirojr(‘sl('roiu* in Ihreatened abortion, and possiltly as to 
•\vliotlier it lias any value at all. It has been pointefl out that the rational for 
the use of projji'sterone in threaliuiefi aliortion is in ])art based on llu' demon- 
stration that this hormone is lU'ce.ssary for the maintenanee of prefrnaney in 
ovariee1omi/.(!d animals. It would ajiiiear. therefore, that the substantiation 
of a defieieney in the seeretiou of pro'resterone should form one «if the criteria 
for the treatment of this clinical state with this hormone. In view of the 
technical ditlieulty of the estimation of protresteroiie itself, urinary ])rejL'- 
nandiol determinations have been employeii in this study to serve as an index 
of profresterone secretion. 

Of the :]35 patients reported in this serie.s, 191 (57 per cent) excreted 
normal amounts of jirejinandiol and thereby ilemonstrated an mhnpmte normal 
seci’ction of pro}j:osterone. Since there is no defieiem'y in these ease.s. one 
Avould not expect profjest crone therapy to intluenee the clinical eoui.'se. This 
concept is borne out by the fact that approximately SI) jier cent of those 
])atient.s, whether treated or untreated, did not abort. In view of the ap- 
parently normal endocrine relationships in these eases, at least with respect to 
progesterone, one must look to other reasons for the oeeuri'ence of the forty 
abortions. In this study, we have not examined the sjieeimens for ovular de- 
fects. Since general and local organic disturlianees were apimrently elimi- 
nated as etiological agents, we have no adeipmte ex)danation at the pre.sent 
time except to state that these aboi'ti«*ns were jirobably nonendocrinc in 
origin. 

One hundred and forty-four of the jiatients (43 per cent) excreted le.ss 
than normal amounts of pregnandiol. These women demonstrated a deficiency 
in the secretion of progesterone (i.e., pregnandiol e.xcretion of less than 5 mg. 
in 24 hours). Consequently Ave might assume that in these eases, progesterone 
therapy should favorably influence the course of the pregnancy. However, of 
the SS AVomen in this group avIio were so treated, 37 (97 per cent) aborted. 
Similarly, 97 per cent of the 106 untreated Avomen lost the pregnancy. The 
abortion incidence in this group i-emained at 97 pei- cent Avhether or not treat- 
ment AAnth progesterone Avas instituted. 

Attempts to explain the failure of current progesterone therapy in these 
patients have led to the folloAving questions : 

(1) AVere the amounts of progesterone employed adequate to replace the 

apparent deficiency in secretion by the patient? 

(2) Does the persistence of decreased pi-egnandiol levels in the urine 
indicate that therapy is being given for a pregiianey Avhich i.s no longer alive . 

The Question of adequacy may be ansAvered by the follouniig considera- 
tions. In this discussion, Ave lunm utilized pregnandiol excretion as an index 
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Iiiforinatioii regarding tlie onset of symptoms of threatened abortion with 
relationsliip to tlie duration of pregnancj', type of therap 3 ', and clinical course 
was subsequently obtained in approximately 90 per cent of the cases from 
the phj'sicians participating in this study. 

This report is concerned with the findings onlj'' in those women exhibiting 
signs and sjauptoms of threatened abortion whose pregnancy was of twelve 
weeks’ duration or less. It has been pointed out in a previous eonnnunication 
that pregnandiol excretion is relativclj’' constant in the first trimester (averag- 
ing 10 mg. per 24 hours).-" FlucUiations in the second trimester of pregnancy 
are large (from 10 to 70 mg. per 24 hours with a rapid increase as pregnancy 
advances) and, therefore, the trend in excretion is difficult to determine. All 
eases Avith evidence of organic general or pelvic pathologj’’ Avere excluded in 
oi'der to eliminate so far as possil)le nonendocrine factors contributing to the 
sj'mptoms or the abortion. 


Results 

Table I summarizes the results obtained in the analj^sis of 335 cases. 
In 155 (46 per cent) the sjnnptoms subsided and the pregnancj^ continued 
undisturbed. One hundred and eighty (54 per cent) aborted Avithin ten 
da 3 ’’s of the last pregnandiol determination. Of this series of 335, normal 
pregnandiol excretion Avas found in 191 patients. Onty 40 Avomen in this 
group (21 ])er cent) aborted. Decreased excretion leAmls, on the other hand, 
Avere obtained in 144 patients. Practicallj' all of these Avomen aborted, only 
four patients (3 per cent) retaining the pregnancy. 


Ta15I,K I. SUMMAKY OF EkSUI.TS 




1 

CLINICAB RESULTS 



NO. OP 

ABORTION 

1 RETENTION 

PKEGNANDIOTi EXCIIETIOX 

CA.SES 

NO. 

1 PERCENT 1 

1 NO. 

1 PERCENT 

Normal 

191 

40 

21 

151 

79 

Decreased 

144 

140 

97 

4 

3 

Total 

3.35 

180 


155 



Further analysis (Table II) rcA'^eals that 104 of the 191 patients excreting 
normal amounts of pregnandiol received no progesterone therapy. Seventy- 
seven per cent (80 AVomen) retained the pregnane}^ The remaining 87 patios 
received lArogesterone in some form, either oral or parenteral or both. The 
dosage during symptoms A'^aried from 10 mg. of oral anhydrohydioxy- 
progesterone per day to 25 mg. of the parenteral preparation daily, and 
represents the range of amounts employed in current practice.®-® Eighty-tAvo 
per cent of these Avomen (71) retained the pregnancy. The difference m reten- 
tion of 77 per cent in the untreated group .and 82 per cent in the treated group 
is not statistically significant in this series. It appears, therefoie, la le 
progesterone therapy employed in these quantities had no particular effect on 
the clinical course of threatened abortion associated Avith a normal preg- 


nandiol excretion. 

Decreased pregnandiol excretion Avas recorded in 144 women. ne 
hundred and six received no progesterone therapy. Of this letter gioup ^ 
(97 per cent) aborted and only three women carried to terni. The 
'j 8 patients Avere ti-eated Avith progesterone. Only one patient retamed tne 
pregnancy. It is evident, therefore, that progesterone therapy naci 
appreciable effect in this group of patients. 


no 
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rationale ami praclieahilily ol! iitilizin^?^ pregnandiol excretion levels in the 
urine as a criterion. 

2. An annly.sis of ll.'lf) patients with threatened ahorton is reported, cor- 
relating the pregnainliol excretion values and ])rogester(tne therapy with tlic 
clinical cour.so. 


a. One hundred ninety-one |)atienl,s excreted normal amounts of preg- 
nandiol (evidence of normal proge.sfeiame .secretion). The incidence of 
retention of prc'gnaney in tlu* treated (f''2 per cent) and untreated 
(77 ]K'r cent) easi.'s iti thi.s group was e.ssenf ially the .same, 
h. One hundred and forty-four patients excreteil )e.‘<s than normal amonnt.s 
of ])rcgnandiol (evidence of dimini.shed j>rogeslerone .se<‘rf;tion). Ninety- 
seven per cent of these patients aborted with or witlumt progesterone 
thcra})y. 

3. The inadequacy of currently emjdoyed dosages of progesterone in this 
clinical state is suggested. 

d. A rationale is outlined for estimating the amount of ]>rogeslerone which 
will result in the excretion of normal amounts of j)regnandiol in early i)rcg- 
nancy. 

5. In a small .scries of eases of threatened abortion, prnge.steronc was given 
in amounts estimated to substitute for tlie progesterone deficiency as refieeted 
by diminished pregnandiol excretion. The results suggest tliat this therapeutic 
approach may i)ermit the continuation of some pregnancies which would other- 
wise end in abortion. 


The authors to thiiuk J)r. Ruchmial Lvviup for airl iinrl iTicoiiragcnu'iif iri this work. 
Tlicy also wi.sh to express their thunks to the inoinhers of the Depurtinent of Ohstetric.s and 
Gjaiccology of Jlichncl itcese ITospital for tlioir coopenitioii in (his slmly. Br.s. .\. 1\. KoiT 
and It. A. Ecis were most liclpful in reviewing the nmnuscript. 
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of progesterone elaboration. A deficiency of progesterone secretion in early 
pregnancy is manifested by decreased pregnandiol excretion. Therefore, ail 
adequate replacement dose would appear to be that amount of progesterone 
which raises the pregnandiol level to the values observed in normal early 
pregnancy. The average pregnandiol excretion in normal early jiregnaney is 
10 mg. per 24 hours.^®’ When. progesterone is administered to human lieings 
a variable amount is recovered in the urine as pregnandiol aceoi’ding to the 
clinical state.’^ Thus, when progesterone is given to a nonpregnant woman 
in the preovulative phase of the cycle, approximately 10 per cent appears in 
the urine as pregnandiol. The administration of progesterone to a pregnant 
woman, for reasons. yet unknoAvn, leads to about a 25 per cent conversion. In 
other words, the normal pregnant woman converts 15 per cent more of the 
progesterone into pregnandiol. In threatened abortion demonstrating 
decreased pregnandiol levels, one cannot predict whether the response to the 
administration of progesterone will result in a 10 or 25 per cent excretion of 
pregnandiol. In order to l)e sure, under any circumstances, that a normal 
excretion of at least 10 mg. of pregnandiol in 24 hours would be olitained in 
these patients, the daily dose of progesterone emploj’-ed should approximate 
100 mg. Therefore, the amounts of progesterone used in the series analyzed 
above (from 1 to 25 mg. per day) appear totally inadequate. 

In an attempt to clarify first the question of adequacy of progesterone 
dosage, and second, the significance of persistent decreased pregnandiol 
excretion in early pregiianey threatened with abortion, the following study 
Avas initiated. A group of thirteen patients in the first trimester of pregnancy 
Avith symptoms of threatened abortion and tAvo consecutiAm Ioav jjregnandiol 
values in forty-eight hours Avas hospitalized. Pour patients received daily 
intramuscular injections of peanut oil. The other nine patients received 80 
to 120 mg. of progesterone! in the same Amlume of peanut oil intj-amnsculai-Iy 
each day until symptoms subsided or abortion oeciured. The four patients re- 
ceiving peanut oil aborted Avithin four to fiAm days after initiation of the7’apy. 
Of the nine patients recehdng adequate substitution doses of progesterone, 
four retained the pregnancy. The percentage of retention (45 per cent), even 
though the series is still small, seems to be significantly related to the therapy, 
considering that in the larger series discussed above, only 3 per cent carried 
to term. Studies on a larger number of cases are iji progress to test these 
suggestive, but ineonclusiA’'e, results. Details Anil be reported later. 

This small series suggests that the use of adequate doses of progesterone 
may permit the survival of some pregnancies which, according to our critei-ia, 
Avould otherwise end in abortion. In additioji, these observations imply that 
the excretion of small amounts of })i*egnandiol over a period of forty-eight 
hours in the presence of symptoms does not necessarily indicate that the 
pregnancy cannot be salvaged. Since pregnandiol excretion can be used as an 
objective guide in demonstrating the status of progesterone production, and 
since adequate progesterone dosage can be estimated, it appears that the ap- 
proach to the treatment of threatened abortion might be guided along such 
avenues. 


Summary and Conclusions 

1. The present report emphasizes the necessity for objectiA'e criteria in 
evaluating progesterone therapy in threatened abortion aiid indicntes the 

*Obscrv<itions from Jaborator.v to be jjubn.«liea. 

tTho progcisteronc u.^^ed in tbis .vtud.v wa.-; gcnerou.^l.v supiilied by Koplie-Organon Jm-., 
Nutle.v, X. j., and U>o Upjohn Co., Kalamazoo, Mich. 
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Vf;, j. (t Cry:,)‘i-, 

Vcnniiij: in H'.’iT (in<l viirioun mollifications of ilmt li>clitiicjiic Imvc lim.-n ilcscribefi since. 
Pr. Giiterniiin ’.s inctliod of nssiiyii 4 c jircfninniiiol i.s ajiiiarcntly an imitrovemnnl over tliat 
which has been iiseil liefore. (,'erlainly, in the lij,'ht of this pajier, it has jin.^itive value, 
•hist us Venning and .Hinwiie carried the ball for jirciinandiol in tiie early days, followed 
by llanilin's etirefully ])rei>ared contributions, we now have 3)r, (liitennan advancing in an 
equally .sjdendid manner witJi lioites of attaching new imimrtajiee to this interesting 
snlijcct. 

The subject of ovarian metabolism i.s one of the mo.s{ fertile liebls in obstetrics and 
gynei'ology for research, exclusive of cancer, bceati.se the v.omair.s sex life is built around 
the ovary. .If we have now a reliable means for mea«urijig the metabolism of tlie ovary 
through pregnandiol excretion, J)r. Outermau lia.s made a monumental confritintioa. Ifow- 
ever, wo cannot lose .sight of the fact that the excretion of pregiititidiol is intlucnced l,y the 
quantity of progesterone normally present in the body of the woman, the arnonni pre>--ent 
in the corpus hitenin, the exertdion eajuieity of the hidney.s and the inib-x of steroid con- 
jugation by the liviw. 'I’hese glaring uneertaini ies remain with ns. I'lili! tiicy arc c,v- 
plaincd, we eannot place an accurate evuluafioa rui pregnandiol excretion. 

Pn. A. S. TUInSKV (Closing). — nec.'tusc pri'gnandiid niqiears in the urine eoiricidont 
with the period of proge.slerone .‘■ecrefioa by the corpus lutetita and placenta, and becau.sc 
tho administration of jirogestcronc lends to the appctirance of pregnandiol in the urine 
of individunls who normally would not. excrete jiri'gnnndiol, it nppjicars reasonable to as- 
sume that jwegnnndiol is nii excretion product of progesterone. Although bioehcinical 
studios reveal the pri'sence of other urinary metabolic produef.s of i>rogesferone, preg- 
nandiol is the principal excretion product. Tlie evitlence available from studies in the 
laboratory indicates (hat the method for pregnandiol estimation wbicii we emjdoy is ns 
accurate and sensitive as any other method in current use. 
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Discussion 

DE. AETH'UE K. IvOPP . — This is the largest series of cases of threatened abortion 
studied to date. Consequently, the results have a stati.stical value. For the first time 
rve have an accurate laboratorj’’ test vhieh is of significance so far as the diagnosis, treat- 
ment, and prognosis of threatened abortion are concerned. Por example, in any given 
case of threatened abortion, if the pregnandiol levels are normal (10 mg. or more), it is 
■ obviously xmnecessary to treat such a case with progesterone. As a matter of fact, in 
such cases it is largely wasted therapy. On the other hand, if the pregnandiol levels are 
low, 5 mg. or less, we might reason that the pregnancy is not alive or that, if it is alive, 
there is deficient secrctioji of progestcrona. Again, in a given case if the pregnandiol 
level is low we can check whether or not the pregnanej" is alive by doing an Aschheim- 
Zondek or Friedman test. If the Friedman test is positive and the pregnandiol remains at 
a relatively low level, then I am of the opinion that the patient should be treated with 
large doses of progesterone. The suggestion that Dr. Tulsk}^ makes is that 75 to 100 mg. 
should be the average dose if we expect the pregnancy to be maintained. On the other 
hand, if the Aschheim-Zondek test or the Friedman test is negative and the pregnandiol 
level is low, we can assume the pregnancy is not alive and there is no need to treat 
the patient. She should be allowed to abort spontaneously or curettage can be done. It 
is unwise to make predictions so far as treatment with large doses of progesterone is con- 
cerned. However, on the basis of the nine cases that Drs. Guterman and Tulsky presented, 
four of the nine with low pregnandiol levels carried to term. I belie%m that if a sufficient 
number of cases are studied, perhaps u'e will have a different figure of survival and instead 
of having an abortion incidence of 79 per cent when the pregnandiol level is low, it is 
very likely that we may have a survival rate of 40 per cent or over. 

DE. A. J. MAUZET. — The subject of pregnandiol excretion remains confusing and 
perplexing. As we see it, there are two difficulties. First, are we agreed that preg- 
nandiol excretion is a reasonable index of progesterone metabolism? Second, do we have 
a reliable method for determining the excretion of pregnandiol? 

With all due regard to Dr. Guterman for the excellent presentation tonight, there 
remains some question as to whether the preceding premises have been established. The 
fact is, we know very little about progesterone metabolism. We know, of course, from 
past experiments that when progesterone is given during the corpus luteum phase of the 
menstrual cjmle, there is an increase in the amount of pregnandiol excreted. We know, 
also, that if progesterone is given during pregnancy, increased quantities of pregnandiol 
may be recovered from the urine. However, if progesterone is given during the first half 
of the menstrual cycle, the inactive phase, the amount of pregnandiol recovered is little 
or nothing. We know further that if progesterone is given throughout the menstrual cycle, 
the total amount of pregnandiol excreted may be actuall}' decreased. Why is it, then, that 
the excretion of pregnandiol is definitely increased when progesterone is administered 
during corpus luteum and placental activity but is greatly reduced or absent altogether 
when the corpus luteum is in an impaired or nonfunetioning condition? Furthermore, 
pregnandiol is found in the urine of the human male and will be increased following the 
administration of progesterone, in spite of the absence of a corpus luteum. The sub- 
stance is also present in the urine of cases of adrenogenital sjmdromes. These observations 
should caution us when placing an interpretation on pregnandiol excretion, particularly 
as it applies to prognosticating pregnant states. 

As to the second xiremise, that of having a reliable method for measuring the amount 
of pregnandiol excreted, we wish to state that the first popular assay was reported bj 
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Analyziii!,^ Ihcso fif^ures, wc .sec that. 20 of the 20 patieiil.s wjui died Jiad fur- 
advanced tidjcrc.ido.si.s, O'jie.se 20 pafietd.s pive a mortality of ‘Hi’.*) j)cr cent for 
t.lu; group of -13 far-advanced iiaticnt.s, whcrfci.s the mortality ia the moderately 
advanced group i.s 0.7 per cent and there i.s no moj'lality in tlie minim/d or ar- 
rested groups, d’liere \V(«re ,1!) unimproved palicnls, fody ouc of whrtm wa.s wor.se. 
Alany of lhc.se jiatienls sigmai out of the hospital against advice, and since their 
condition was neither better nor wor.se, avc In-ivc li.sted them a.s nnimjirovcd. Nine 
of the 43 paliotds with fnr-advancefl Inheretdosi.s, 21.2 per cent, were unim- 
proved a.s were !t of liie 35 iiatients, 2ri.(; per cent, witii moderately advaticcrl 
tnherculo.sis. 

Under '‘No Change” jire included those patients whose condition before 
and for a period of three months after d<4ivery was not altered. All the arrested 
ca.se.s are in this category as arc three of the. 21 minimal easc.s, making a total 
of 18 patients or 15.5 ])or ctmt of thcr 1 Hi palieids. 

The largest immher of ))aticut-s, 5fi, or 48 i)er (rent of the 11(5 ca.se.s, were 
improved following delivery, (.‘omprising this’ eategory wore 14 far-advaneed 
eases, 24 moderately advanced ea.ses, and IS minimal ea.scs, 

‘J’he deleterious effect of j)regnaney on the e<un-se of jndmonary tuhereido.sLs 
has 1)0011 om])hasizod hy many writers.'-'- However, ihe.se aulhoi-s fail to 
com[)are the results in the pregnant group with a nonprognant groui) '^f "‘nincn 
witli similar tuherculous lesion.s. Jlore recently a majority of writers, both 
plithisiologist.s and ohstetrieians, have stated that pregnancy doe.s not have a 
liarmful eficct on tuhercidosis.'-- One of the most important faetoi-s rc.s*pon- 


siblc for the better results more recently obtained in the pregnant fubercn]ou.s 
patient is that the tuberculotis disca.se is treated actively during tlie pregnancy. 
This treatment, in addition to the usual bed rest and projicr diet, includes pneu- 
mothorax, the severing of adhesions and the jicrformancc of thoracoplastie.s 
during the pregnaney. This point cannot he emphasized too strongly, for we 
believe it is poor therapy to wait three to .six months: for a ]>regnancy to terminate 
before treating the n.s.socialcd medical condition with all the means at our dis- 
posal. 


In the past few yoai-s four lhoraco})lastics have been ]ierformed in the fourth 
to seventh month of gestation, all with c.xccllonl results. In no case did an 
abortion or premature delivery occur. A number of ea.ses of conception and 
delivery following thoracoplasty have been rciiorted, the great majority showing 
excellent re.sults.-“‘’'*^ 


In a nonpregnant group of women treated at Sea View Hospital from 1939 
through 1945, there were 4,455 patients, of wliom 30.9 ])er cent died, compared 
to a mortality of 19.8 per cent in the pregnant group treated during this period. 
We do not assume from these figures that ]iregnancy had a bonefieial effect on 
the course of pulmonary tuberculosis, nor do we advocate that pregnaney he 
contemplated to improve an existing tuberculous process. Several factors may 
explain the lower mortality in the ])regnant group. Fii“st, the number of preg- 
nant patients, 116, is small compared to the 4,455 nonpregnant patients?, so that 
several deatlis could produce a significant change in the smaller group. Second, 


becoming aware of their pregnancy, many women sought medical attention, so 
that the tuberculosis was diagnosed and treated earlier than occurred in the 
nonpregnant group. JIany of the nonpregnant group were not aware of tlieir 
tuberculosis until it was far-advanced and only then sought medical care. Such 
patients whether pregnant or not pregnant, have a high mortality, as note our 
mortalitv of 46.5 per cent in the far-advanced pregnant group. Third, the num- 
ber of oiir minimal and arrested cases, 36 of 116, or 31 per cent is much greater 
than the number of minimal and arrested eases for the hospital, as a whole. 
Since there were no deaths in the pregnant groups vntli minimal and arre.sted. 
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T he ineroasiiig frequciicv ivilli wliicli tuberculosis is encountered during 
pregnancy makes llie management of pregnancy so complicated an impoilant 
obstetrical as ivell as phthisiological jiroblem. The average incidence of tubei-- 
culosis when history and physical examination alone are used is 0.75 per cent,’-'’ 
whereas, when fluoroscopy and x-ray ai-e included in the antepartum examina- 
tion, the incidence of tuberculosis is approximately 2 per cent.®'® When one 
considers that the i 2 icidenee of heart disease in pregnanc.y is between 2 and 3 
per cent,”'*” with a maternal mortality of less than 4 per cent,**'” but that the 
mortality of tuberculosis in pregnancy is from 20 to 35 per cent, the manage- 
ment of the tuberculous pregnant woman takes on added significance. 

In discussing the effects of pregnancy on tuberculosis one must take cogni- 
zance of the type and extent of the tuberculous lesions and compare a similar 
nonpregnant grouii of women before arriving at a conclusion. The classification 
of the National Tuberculosis Association into far-advanced, moderately ad- 
vanced, minimal, and arrested disease is used in this report to denote the extent 
of the tuberculous process and the qualitative classification of Ornstein, Ulmar, 
and Dittler’^' is mentioned in discus.sing the t.Aqie of the tuberculosis. 

Materials and Method 

This report includes 116 deliveries in tuberculous patients whom we have 
personally attended at Sea View Hospital from 1939 through 1945. All of the 
patients were treated by the phthisiologists for their tuberculosis and received 
antepartum care by us.' The average stay in the hospital before delivery was 
three months and the average time in the hospital after deliveiy was four months. 
The final result in a patient was determined after her discharge from the hos- 
pital or after a follow-up at home. In some instances, following delivery, a 
thoracoplasty was performed and the patient was not discharged for one year 
or more. lii a small number of cases the patients signed out against advice 
within one month after delivery. There were 64 white, 50 Negro, and 2 klon- 
golian patients. The results in these patients are shown in Table I. 


Table I. Results ix Pbegxant Patients With Pulmonary Tuberculosis As Related 

TO E.ytent op Disease 


EXTENT 

NO. OF 
CASES 

died 

UNIM- 

PROVED 

NO CHANGE 

IMPROVED 

Far-advanced 

43 

20 

9 

0 

14 

Moderately advanced 

35 

O 

9 

0 

24 

Minimal 

21 

0 

0 

3 

lo 

Arrested 

15 

0 

0 

15 

0 

Osseous 

2 

1 

1 

0 

U 

Totals 

no 

23 

19 

18 

56 
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lluin eifxlil. lionrs. Ten Inul n Inhor o)' from eii'lit to tweiity-foiir Jioui'.s mid only 
lltreo, iiiid a lalior ]ong(‘i' than twenty-four hours, d'lie ooniparatively hi^h inor- 
lalily in I In* jiatients who liail a .slutrl labor, *2d per eent , is due in part to the 
lae.l that many of these patients Iiad a premature delivery bei-ause of their sep- 
tic condition. The mortality in the four patients who had a lalmr over twenty- 
four hours was oO poi- cent. 


Analgesia and Ane.sthesia 

i\rorc harm may ii'sult from the improper use of anali,'e.sia and ane.stlio.sia 
in the jiregnanf tnhereulons woniati than from nsimr no ane.sthe.sia and analne.sia 
at. all. Alexander'* slates that, the preoperative use of nan-olie doses of .such 
drufts as morphine, seoitolaniino, Amytal, and Avertin abolishes or greatly dimin- 
ishes the cough reflex and the funelion of voluntary expectoration, not only 
during the ojieration, but for a numlx'r of hours aftm-ward. During thi.s time 
the stasis of the pulmonary si'cretions may cause the develoi>ment of tiew areas 
of infection within the luntir. lOiher, ehloroform. and Avertin are more danger- 
ous than gas or local anesthesia from the point of juilmonary complications be- 
eau.se of the relatively ])rolonged ixistoperative uneonseiousne.ss they produce, 
during which time the jjatient does tiot cough or exi'oetorate efiieiently. 

In this series, analgesia was used in 3'> patients. Morjdiine atid scojiolamine 
were avoided and the drugs most commonly used were Nembutal, jiaraldehydc 
and codeine and phenobarbital. No conclu.sions can be made concerning the 
efficacy of one drug over the other beeau.so the number of cases is too small and 
because other factoi's such as the tyjm and extent of the ]nilmonary disca.se and 
the duration of labor must he taken into account. Anesthesia at the lime of 
delivery eonsi.sled of local pudendal block in the large majority of eases with 
the occasional use of eycloju-opane or nitrous oxide. In avoiding narcotic doses 
of drugs and general anesthesia, wo have ])erhaps circumvented their ill effects 
.on the tuberculous patient. This aspect of the i)roblem requires careful in- 
dividualization with a view to making the imtient as comfortable as po.ssible 
during her labor and yet not depressing ber resjuration to such an extent that 
.she may suffer a .spread of the tuberculosis. 


Cesarean Section in Pulmonary Tuberculosis 

Because of the high mortality, 46.5 per cent, in pregnancy associated with 
far-advanced pulmonary tuberculosis, and because wo could not foretell the 
duration of labor in primipaiMs with large or moderate-sized babies, we decided 
to cio elective cesarean sections on primijuiras with far-advanced tuberculosis. 
We noted tbat the results in our fir.st fifteen ea.ses were better tban those in the 
o-roup who were allowed to deliver spontaneously; thei-efore, we broadened our 
mdications to include tlic less severe types of pulmonary tuberculosis. AYe have 
performed 53 cesarean sections, tbe i-c.sults of which are shown in Table \. 

In this group of 53 patients who had cesarean sections, S died and the mor- 
tality rate was 15 per cent. This compares favorably with the mortality of 23 8 
per cent in the 63 patients who had spontaneous deliveries. Since most of oiii 
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tubGi’ciilosis, this ■would, tend to decrease the mortality in the pregnant group as 
compared to the nonpregnant group. 

Ill tuberculosis, as in most chronic conditions, the later the disease is diag- 
nosed and treated, the poorer will be the end results. Table II shows the results 
ill patients kno'um to have tuberculosis before the onset of iii'egnaney compared 
with those women in whom tuberculosis was first diagnosed during the preg- 
nancy. 


Table II. Results in Tubeuculosis Diagno.sed Before and During Pregnancy 



BEFORE 

during 

Died 

12 

11 

Unimproved or no change 

27 

10 

Improved 

3S 

18 

Totals 

T7 

39' 


111 the 77 patients whose tuberculosis was diagnosed before the onset of 
pregnancy, 12, or 15.6 per cent, died compared to 28.2 per cent who died in the 
group diagnosed during pregnanc.y. Eist^® reports a mortality of 51.2 per cent 
in 117 women whose tuberculosis was first diagnosed during or immediately 
following delivery. 


Effect of Parity on Pulmonary Tuberculosis 

In our series there were 70 multiparas and 46 primiparas. The effect of 
parity on pulmonary tuberculosis is shown in Table III. 


Table III. Effect of Parity on Pulmonary Tuberculosis 




multxparas 


primiparas 

Died 

14 

or 20.0 per cent 

9 

or 19.5 per cent 

Unimproved or no change 

24 

or 34.2 per cent 

13 

or 28.5 per cent 

Improved 

32 

or 45.7 per cent 

24 

or 52.2 per cent 

Totals 

70 


46 



The percentages for multiparas, 20 per cent, and for primiparas, 19.5 per 
cent, are almost identical. Six per cent more multiparas showed no change in 
their condition than did jirimiparas, and about six per cent more primiparas 
were improved than were multiparas. We feel these small variations have no 
significance and believe that parity has no influence on the course of pulmonary 
tuberculosis. 

Effect of Duration of Labor on Pulmonary Tuberculosis 

Most men are agreed that a long, hard labor is to be avoided in the woman 
with pulmonary tuberculosis, not onty because the straining during labor may 
cause a spread of the disease, but also because the exhaustion and increased 
blood loss may so weaken her resistance as to cause an extension of the pulmonary 
disease. The duration of labor was recorded in the 63 patients having vaginal 
deliveries. Although we realize that the time, element alone is not the only fac- 
tor to be considered, and that several hours of severe, exliausting j^ains may be 
more harmful than a longer period of mild or moderate pains, only the time 
factor could be accurately recorded and used as a basis for comparison. Table 
IV shows the effect of the duration of labor on pulmonary tuberculosis. 

Since it was our intent not to subject any patient to a prolonged labor 
wherever this was possible, most of the patients, 48 of 63, had a labor of less 
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(mrrcnoo of any of liic toxcinins of prci^rouicy, oxpfoinlly x(:vor<; voiniliiif^ in Ihc 
fir.sl. 1 rimes! cr, and llio hislory of jUTvioiis labors. In oiir 8{;ii(!.s of 3Hj ])a!i(;nfs, 
tho parity .seemed (o Iiave. no inflnenet* on (he end re.snlls. Of prea! importance, 
lioweve.r, wns tlie lime Avhon Ihe luliereuhj.si.^ wa.s diaanosed and treated in rela- 
tion to tile preKiianey. When tnlierenlosis was Icnown to exist hefore the preg- 
nancy, tho mortality was 15 ])er cent, in enntrasl to 20.3 ja-r cent when the tuher- 
e.ulosis was first diagnosed during tlie ])regnancy. 

When w(? compare the (md re.suit.s in i>regnant ami nonpregnant groups 
with similar extent and type of luhenudosis, we find veny little differenee. As 
a matter of fact, the pregnant group ha«l a h>wer mortality than the noipireg- 
nant group. 'J'he host results were ol)tained when the tuherenlosis and the jmeg- 
nane.y were treated eoneomitantly and a^leipiately. Although no ah.solute routine 
can he given, experience has jn-oved that the host results are obtained when we 
adhere to certain prin(;i])les. I’atienfs with moderately advanced, minimal, or 
arrested tuberculosis who have been <‘on(rfilled for a period of at least six months 
may he iK'rmitled to go into labor, )*rovided no ohsletrieal contraindication 
exists, and to he delivered by forceps in the secoml stage. The pregnant woman 
with far-advanced liihereulosis must he ••arefnlly evaluated. In the multipara 
with a histoiy of a short, ea.sy ]>revi(ms labor, vaginal delivery may ho awaited 
using foreciis at complete dilatation. A primipara nr a multipara with a history 
of long, severe lal)or.s .should have a cesarean section under local or spinal anes- 
thesia, A long period of bed res-t. nj) t<» three months or more, as dictated ])y 
the tuberculous condition, is indicated after delivery for the tuberculous woman. 
For nna]ge.sia wc have found Nemimtal satisfactory and prefer local ancstlicsin 
at the time of vaginal delivery. 

In some instances, even though tlie tuherenlons woman comes through her 
pregnancy and labor without a flare-up, a breakdown in her pulmonary con- 
dition occurs at a later date. Any change in her condition due to jiarfurition 
should liecomc evident, witliin two months after delivery, any change after that 
])eriod .should not be attributed to her pre.gnane.v or labor. In all probability 
such exacerbations arc due to the ])ationt\s undertaking too many household 
duties and neglecting lier rest and diet. The .sociological and financial a.spccts 
are, of co\irsc, to he considered and contribute to the deleterious efl’cets incor- 
rectly ascribed by some to the ]iregnaney. 

Conclusions 

1. The incidence of tuberculosis complicating pregnancy when fluoroscopy 
.and x-i’ay .arc used in tlie antepartum examination is ap])roximalcly 2 per cent. 

2. The maternal mortality in our series of 136 eases Avas 19.S per cent; 87 
per cent of the deaths occurred in the far-advaiiccd groujx 

3. The mortality in the far-advanced gi’oup delivered by cesarean section 
Avas 33.3 per cent, AAdiere.as the mortality in the far-advanced group delivering 
spontaneously Avas 63.1 per cent. 

4. Parity has no effect on pulmonary tuberculosis. 

5. The mortality Avdien tuberculosis is diagnosed during pregnancy is almost 
tAvice as great as A\dien it is diagnosed before pregnancy. 

6. The important factor in prognosis for the pregnant, as Avell as for the 
nonpregnant woman, is the extent and type of the tuberculous lesion and the 
rapidity with AA'hich ti’catment can be instituted. 

7. Prolonged, severe labor is to be .oAmided in pulmonary tuberculosis. 
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Table V, Results Eollowikg Cesarean Section in Pulmonary Tuberculosis r;;,-. 



died 

UNIMPROVED 

IMPROVED.. ■- 

Far-advanced 

8 

4 

12 . -■ ; 

Moderately advanced 

0 

3 ■ 

• 14 

Minimal 

0 

• 0 

5 • 

Arrested 

0 

7 


Totals 

8 

r4 

31 


deaths, 20 out of 23, or 87 per cent, occurred in the far-advanced group, we eoin- 
liared our results in cesarean sections and spontaneous deliveries in this group. 
Talde VI shows this comparison. 


Table VI. Results in Par-Advanced Tuberculosis Following Cesarean Section and' 

Spontaneous Delii-erv 




cesarean section 

SPONTANEOUS DELIA'ERY 


Died 

8 

12 


Unimproved 

4 

4 


Improved 

12 

3 


Totals 

24 

19 


; The mortality in the 24 patients with far-advanced tuberculosis who had 
cesarean sections was 33.3 per cent, wherea.s the mortality in the 19 patients who 
delivered spontaneously was 63.1 per cent. There were 16.6 per cent linim-: 
proved follovdng cesarean section compared to 21 per cent unimproved follmYing, 
spontaneous deliveiy. Twelve of the 24 patients, or 50 per cent, were imtu'oved 
in the group who had cesarean sections compared to 3 of 19, or 15.8 per cent, 
in the group who delivered spontaneously. 

We are not prepared to advocate cesarean section for all cases of pulmonary 
tuberculosis, but we are convinced that it has a definite place in selected eases. 
Patients with contracted or borderline pelves, patients vlth far-advanced tuber- 
culosis, and patients who have had thoracoplasties during or before pregnancy 
should be carefully evaluated as to the advisability of a cesarean section. All 
the cesarean sections were performed under local or spinal anesthesia witii tlie 
use of phenobarbital as preoperative medication. 

Condition of Infants 

There were 117 infants born to the 116 patients, including one set of twins. 
The twins Avere liorn prematurely and one twin Aveighing less than three pounds 
died. Only one other infant died and this A\--as the cliiid of a patient in AA'liom the 
fetal lieartbeat Avas lost tAvo Aveeks before deIiA’'ery. There weiy 115 infant.s avIio 
Avere normal Avith an aA'erage birth AA'eight of seA'^en pounds. None of the iniants 
showed any evidence of tuberculosis and no case of tuberculosis of the placenta 
Avas encountered in this series, although Ave liad found one ease of tuliercnlo.sis 
of the placenta in a preAuoAis series.^® McCord^® describes a ease of direct intia- 
uterine transmission of tuberculosis from mother to baby. In all our eases tic 
infants Avere remoA’cd to the jiediatric building immediately after deliAerA am 
the mother Avas not permitted to breast feed the infant. 


Discussion 

■ The treatment of the pregnant Avoman AAuth tuberculosis must be individual- 
ized in that one must differentiate the extent of the tuberculoiis esion 
obstetrical complications. Among the latter must he considcied ic jj (s 
of any ce])halopelvie disproportion Avhieh may cause a prolonged lalior, tlu. oc- 






EXPERIENCE WITH EXTRAPERITONEAL CESAREAN SECTION 
AT THE UNIVERSITY OF IOWA HOSPITALS 


WifjhiAM C. Ki’.KTTKr/, ^1.1)., ani> .lonx !1. j{A.N:i)At,r.. M.l)., Iowa (jrrv, Iowa. 

( From till- Ihiivi rrit;/ of lov'u Colhot: of Mftlirtnr\ l)i pnrtnirid of Ohr.trtric.H 

(tittl (it/nrroioifi/j 

T WO previous rcpoii.s’’ ' liav«; suminnriml Hie eosnrcfnii section experience 
at. the University Hospitals up to and including the year 1912, Since that 
liiiK! the Waters'-' extrapeiatonea! ofieration has been arlded to the techniques 
available for abdominal delivery. It is still unecrinin whether this operation 
offers any real advantage in tiie grossly or imtontially infected ]>atient, but our 
limited data arc presented to axsist with its final evaluation. 

The clinical management of prolonged lab<»r is not yet standardized and 
several plans arc under trial in different clinics. 


I. l\I.cKclvcy^ feels that ])liy.si(dans should be able by clinical and x-ray 
I)elvimctry to forecast the probable course of parturition ])rior to its on.set, and 
that trial labor has little ]ilacc in modern obsteti-ies. As a result of this philoso- 
ph.y, Ins incidence of cesarean .section is relatively high. 

^ 2. Dicckmann/' at the Chietigo Lying-in Hospital, evaluate.s- these borderline 
patients at the end of twenty-four hours of laljor or after eighteen hours of 
ruptured inembrancs. This short trial labor allegedly provides sunieienf time 
to study the cour.se of labor, does not jeopardize the patient, and reduces the in- 
eidenee of cesarean .section. He feels that low segment ec.saroan section cannot 
be done with .safety after this interval. Patients who liave been in labor longer 
than twenty-four hours and who require intervention arc treated by cesarean 
hysterectomy, Diihr.s.sen’s incisions Avith midforeeps, or some type of destructive 
procedure. It is liis opinion that ext ra])eriloneaI cesarean .section has no real 
place in modern obstetrics, particularly in the gius.sl.v infected patient. 

3. Other clinics feel that extraperitoneal cesarean section is tlic procedure 
of choice if vaginal dcliveiy docs not seem feasible in the gro.ssly or potentially 
infected patient. By Availing beyond Dieckmami’s time limit, many patients 
can be successful I. a’^ delivered A-aginall.A-. Tlie additional time consoles the 
ojAerator AAdio no longer has to choose betAveen sacrificing the uterus of a primip- 
ara or doing a destructive procedure on a Ha'c child or on one avIio has died 
from an unsuccessful at.temi>t at forceps dcliA'cry. 

4. Randall,® at the i\[a.A’o Clinic, is extending the use of the Ioav flap 
0 ])eration to include patients avIio haA^c been in labor forty-eight hours or 
longer. He feels that the apparent safely of the extra peiftoneal operation is 
due to use of the ugav therapeutic agents, such as antibiotics, chemotherapy, and 
blood. 

5. Eastman" and others are forcing labor Avith Pituitrin in selected cases 
of prolonged labor Avithout disproportion. In such cases the judicious iise of 
tliis druglias reduced the incidence of cesarean section 50 i)er cent and of mid- 
foreens 60 per cent. The use of Pituitriji admittedly involves some risk, but it 
is minimal if contraindications such as disproportion and grand multiparity 

are observed. 
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8. Nembutal for analgesia and local anesthesia lias given good results in 
our cases. 

9. Cesarean section has a definite indication in selected eases of tuberculosis. 

10. None of the infants born had evidence of prenatal or postnatal tuber- 
culosis.. The infant mortalit 3 * was 1.7 per cent. 
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(!lry wore (if lit lie vjiluo in doloriinniim Ihc iDctluid (if fidivery }irior to l)i(* 
onset of hiluir or oven (>arly in lulmr, Accordin^^ to (dinical nu-nsiironnsits, 
oifjhUani of tlio twenty-six jiatients in hdtor Imd noriind fielv(‘s, five trenondly 
eontriK'.ti'd, one simple (Ijit, and two funnel, Tli(‘ majority of these jiatients 
were, studied liy x-ray jndvimel it (trianunhition method). Iml ordy one rev(;ah'd 
sip:nilieant jadvie eoniraetion. 
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1 (itMicnilly rout riii't I'll jirlvi.i 
i! Fuimcl pelvis 

1 To.voiiiiii 

! I’rolotigcii Itihor l.'i 

I I'toriiic iiicrfiti 10 

liisjirojiortioii 7 

I’.'tiliin' fori'Cjis li 

lO'jicrU .‘•i'<'lioii !i 

Tti.'a'miti 1 

'I'riuisvcr.-i* {»ri‘5(‘iittitioti I 

I'.'ICO 1 

15 row 1 

'I’otiil ;!0 

'rtiliil -10 


Twenty-one of Ihc twenty-six jiatients in lahor were jirimigravidas. At 
Ihc time of intervention, the fetal jaisitions were oceijml transvci'sc 11. occijnit 


jiostcrior 10, 
(shonldcr)- 1. 
longest being 
thirty hours, 
than 5 cm. in 


face 1. brow 1. oceijnit anterior 1. breech 1. and transverse 
The average jireojierative jieriod of labor was forl.v hours, the 
no hours. The average duration of rujitured membranes was 
The cervix was .2 to 5 cm. dilated in nine instances and more 
fifteen, (lomjilete dilatation was jirescnt twice. The presenting 
jiart was usually abov(! the spines. 

Seventeen of the jiatients in labor were 'grossly infected according to the 
criteria of Cosgrove^ (jirolonged labor, membranes rujitured for forty-eight 
hour.s, evidence of infection manifested liy intrajiarlum chills, rajiid pulse, and 
elevation of temjierature). Intrajiartum fever occurred in eight of the twenty- 
six. All but one of the women with intrajiarlum fever had febrile jnierjieria; 
one bad marked jiarametrilis, and another femoral tlirombojihlcbitis. 

Eighteen jihy.sicians jicrformcd the fifty-.six ojierations; more than half 
were done by residents; no single jihysician did moic than twelve. It is be- 
lieved that tbc average resident, after a.ssisting with .several and after doing 
Iavo or three under .sujiervision, can i-ea.sonably jierform the ojieration. 

Spinal anestbe.sia Avas used in 41 cases, cyclojiropane in thirteen, and caudal 
tAvice. In certain early cases inhalation anesthesia was utilized, but was soon 
abandoned since the long operative time made it difficult to resuscitate the baby. 

The operative technique Avas similar to that described by Watei-s.’’ The 
ojierators gcncrall.A' jirefcrred not to ojien the jieritoneal cavity to facilitate 
the dissection. Failure to drain the space of Retzius Avas not folloAved by an 
inerea.sed incidence of AA'ound infections or serious complications. 

The midline abdominal incision AA-as used 33 and the transA'crse 23 times. 
Wound infection occurred in 30 per cent of the transverse incisions (the patients 
not in labor), Avhile none of the midlinc incisions became infected. Faulty 
hemostasis and heavy panniculus aa'ci’c the principal factors inclining to Avound 

infection in the former. i +i,o 

The aATrage operatiA'e time Avas one hour and thirty -seATn minutes, tlie 

longest tAVO hours and fifty minutes, the shortest oim hour. In Watei-s’/ first 
o'roun the average total operative time Avas sixty miiuites, but later this aa'OS 
deduced to thirty-eight minutes. The operative time of seventy-three minutes 
reported by Daichmaid® more nearly approximates our oaaui. This type of 
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Between July 1, 1926, and December 31, 1947, cesarean section was per- 
formed 362 times in a series of 20,416 deliveries, an incidence of 1.8 per cent. 
There were five maternal deaths, a mortality of 1.4 per cent. The last materna] 
death associated witli cesarean section occui-red in May, 1940. The last 188 
consecutive operations have been performed without a death in the hospital, 
but in 1944 one patient died at liome from a ma.ssive pulmonary enibolus two 
days after her return home. 

Table I shows the types of cesarean section done between January, 1940, 
and December, 1947. Despite fluctuations in the number of deliveries from 
year to year, the number of aljdominal deliveries annually has remained fairly 
con.stant with the incidence ranging from 1.2 to 4.0 per cent. The ratio of 
cesarean sections to total deliveries reached its highest peak (1 in 25) during 
1947, due to an increase in the number of repeat operations and to the develop- 
ment of a more liberal attitude toward. abdominal deliveiy. 


Table I. Type op Cesarean Sections 
January, 1940, Through December, 1947 






TYPE OF CESAREAN SECTION 







CESAREAN 



TOTAL 

TOTAL 

PER CENT 


LOW 

HYSTEREC- 

EXTRA- 


DELIVERIES 

SECTIONS 

SECTIONS 

CLASSICAL 

cervical 

TOMY 

PERITONEAL 


1913 

23 

1.2 

18 

3 

2 

0 

1941 

1678 

21 

1.3 

12 

5 

3 

1 

1942 

1287 

19 

1.5 

7 

5 

4 

3 

1943 

870 

25 

2.8 

10 

8 

2 

5 

1944 

588 

19 

3.2 

3 

12 

1 

3 

1945 

592 

20 

3.4 

0 

7 

1 

12 

1946 

874 

25 

2.8 

1 

7 

0 

17 

1947 

991 

40 

4.0 

5 

20 

1 

14 


During the four years from 1940 through 1943, the classic operation was 
the procedure of choice. Since 1944, this technique has been employed only on 
the occasional patient not in labor, ivho had placenta previa or transverse pres- 
entation. The low flap cesarean section is now more generally" used. The first 
extraperitoneal operation in the University Hospitals was perfomed in 1941. 
In 1945 and 1946, it was the most commonly employed procedure for abdominal 
delivery. In repeat operations the extraperitoneal approach was chosen solely 
for resident staff training. During 1947_, the distribution of the various types 
has been more equitable. Since adoption of the extraperitoneal approach, 
cesarean hysterectomy has been reserved for patients with ruptured uterus, 
severe degrees of ablatio placentae, and large myomas necessitating abdominal 
delivery. 

The fifty-six. extraperitoneal sections represent one-third of all abdominal 
deliveries since 1941. Thirty were performed on patients not in labor and 
twenty-six after parturition had started. The majority (nineteen) of the latter 
went into labor spontaneou.sly but seven had labor induced with artificial rup- 
ture of the membranes. 

Table II shows the indications for the extrajieritoneal cesarean sections. 
Twenty-four of the thirty women not in labor had had previous abdominal de- 
liveries; the remainder had placenta previa, ti’ansverse presentation, toxemia, 
or pelvic contraction. Certain of the twenty-six patients in labor presented 
multiple indications as shown in the table. Clinically, ino.st of these patients 
had prolonged labors on the basis of uteilne inertia. Clinical and x-ray pelvnn- 










Tahle III. yr.MM.MiY ok Reck.vt K.\TK.\i*E!:n-oN'K.\f. (’k.s.\i:[:an' Ukioi;t.s 



Five due to sepsl.s. 
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operation requires more time from tiie initial incision until the baby is delivered, 
than other types. In this series this time averaged forty-eight minutes; the 
longest was seventy-eiglit, and the shortest tAventy minutes. " 

The peritoneum aa'os opened tAA'^enty-three times, 39 per cent, not including 
the cases Avliere it Avas done purposely to permit tubal ligation. The bladder 
Awas injured only once, on the first case. 

Tlie blood loss A\'as the same as AA’illi other types of abdominal deliveries 
]}ut tAvo recent patients lost more than 600 c.e. of blood. Williamson'^ Avarns 
of the danger of hemorrliage and mentions blood loss as the cause of seA'eral 
extraperitonea 1 cesarean section deaths. 

Postpartum oral temperatures AA^ere taken every four hours, and any eleA^a- 
tion to 100.4° P. excluding the first tAventy-four hours AA’^as considered “febrile.” 
By such a criterion, the puerjAcrium Avas febrile in 60 per cent of the patients 
in labor and in 50 per cent of those haAung electiA^e operations. The majority 
of the fevers Avere of short duration ; only fiA^e lasted beyond the fifth day. 
This approximates the cesarean section morbidity of 57.5 per cent reported 
from this clinic by Wentslei’ and Stout.- 

Thirty-tAAm patients had uncomplicated conA’alescences. Abdominal dis- 
tention Avas noted tAA^enty times, nasal suction Avas required in eight instances. 
In the majority of these eases the peritoneum had not been opened and there 
Avas no OA’idcnce of peritonitis. The ileus Avas probably due to .splinting of the 
abdomen because of abdominal discomfort. Blood transfusions AA^ere gwen to 
eighteen patients, penicillin to tAA'enty, and the sulfonamides to ten. The 
aA^erage hospital stay Avas lAvelve days, the longest being forty-fiA-e days. 

Tliere Avere no maternal deaths. The infant mortality Avas 5.3 per cent, 
tAvo neonatal deaths and one stillbirth. Taa’o children Avith convulsions presented 
signs of intraci’anial hemorrhage but surviA^ed and seemed normal at discharge. 
Taa'o Avomen Avei-e critically ill as folloAA's: 

Cask 1. — Ho.cpitiil Number 43-2142, aged 20 years, was a primigravida in labor twenty 
liours, with ineinljrane.s ruptured eight hours, no vaginal examination, afebrile. Abdominal 
ilelivery was indicated l)y cophaloi)elvi(! disproportion. The operative time was sixty minute.®, 
tlierci was no injury to the bladder or peritoneum, the blood loss was less tlian 300 c.c. Post- 
operatively, then; was a severe ])uerperal infection with signs of pei’itonitis. The patient 
was irrational and critically ill for six days. Several intrauterine cultures revealed beta 
hemolytic streptococci in pure culture. 

Case 2. — Hospital Number 45-787, aged 25 years, a primigravida, had a trial labor of 
nine hours with intact membranes, one sterile vaginal examinrition, no fever. Operative time 
was two hours and thirty minutes under inhalation anesthesia, the child was severely asphj’xi- 
ated and had intracraniiil hemorrhage, but survived. The mother developed either pulmonary 
embolism or atelectasis soon after operation, and on the following day presented signs of 
severe infection (not pulmonary). 8he was acutely ill for several days. 

The abdominal delivery of a stillborn child is usually a clinical error. Our patient had 
b(!eu in labor eighty-seven hours before operation, the fetal heart was allegedly heard on one 
occasion. A flat film of the abdomen, read later, revealed evidence of fetal death. The 
child showed maceration. 

One neonatal death occurred fifteen hours after birth by elective cesarean section,- post- 
mortem examination showed pulmonary atelectasis. The other neonatal death represented 
a real tragedy. The mother had lost two previous children, one an unexplained antenatal 
death, and the second because of vasa previa with hemorrhage. After a short trial labor, 
she was delivered abdominally because of lack of cervical dilation and failure of descent of 
the head. The child weighed 3,900 grams and did well until the tenth day when he was found 
dead in the bassinet. Postmortem examination revealed congenital cardiac disease, but 
asphjTcia from aspirated food was suggested as the immediate cause of exitus. 
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Addendum 

l)urin{7 JIMS, tlicrc wen* twenty-nim* nltdoininal dclivcrii***: .-even were e.vf raperitonc.al 
.*<eetion.*i. Four of tlie.-!e patient.*! n'ere (jro'-t'ly infeetf*.! Rnt there «-ere no infant or rnn- 
ternal iR'atlis. 
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Discussion - 

Table III suininarizes various recent reports on extraperitoneal cesarean 
sections. Among 1,152 operations, there were eleven maternal deaths, a mor- 
tality rate of 1.0 per cent. Onl}* five deaths Avere attributed to infection. The 
.supravesical approach Avas used in 855 patients AAdth six deaths, 0.7 per cent, the 
paravesical (Latzko) in 297 AA'ith fiA’^e deaths, 1.6 per cent. 

Unfortunately, some reports do not giA'e the inunber of patients vlth pre- 
operatiA'e e\’idence of infection. PIoAA'eA'er, in 753 cases AA^here such data are 
aA’ailable, 399, 54.3 per cent, Avere grossly infected according to Cosgrove’s® 
criteria. There Avere six deaths in the entii-e group, a mortality of 0.8 per cent, 
but it is not clear AA’hetlier all the fatalities occurred in the infected cases. Ea’^cu 
• if this is assumed, the death rate still Avould be only 1.5 per cent. 

There Avere 25 infant deaths, 3.8 per cent, among 658 operations. Consider- 
ing that many of these AA'omen had prolonged labors and in some cases had had 
attempts at deliA'eiy from beloAv, tlie infant death rate is Ioav. 

The bladder AA'as enterell 49 times, 4.9 per eejit, Avhile the peritoneum AA^as 
injured 220 times, 26.0 per cent. Wound infection and phlebitis Avere the most 
common postoijerative complications. 

Our experience AA'ith the extraperitoneal operation cowiyares favorably 
Avith that of others except that tlie infant mortalit}’’ is too high, considering that 
the operation Avas frequentlj' done for fetal indications. The extraperitoneal 
approach alloAA's a longer time for eA'aluation of the patient’s ability to deliA’-er 
herself, but, as Avith other types of alDdominal delivery, too great delay may 
jeopardize both mother and child. Usually long lal3ors are permitted only in 
patients AA'ith uterine uiertia AAUthout disproportion. 

Manj^ questions concerning the extraperitoneal cesarean section remain to 
be ansAvered, but our results Avith the operation in grossly and potentially in- 
fected patients requiring abdominal deliA^eiy appear to justify continued use 
of the technique. From 1935 to 1940, there occurred tAA'o maternal deaths 
associated Avith cesarean section; both AA^omen had prolonged labors, Avere grossly 
infected at the time of intei-A^ention, and Avere deliA^ered by cesarean hysterec- 
tomy. Both received blood transfusions and one Avas given sulfonamides; both 
died of peritonitis. Since 1940, seA'enteen similar cases have been treated by 
extz'aijeritoneal operation instead of ee.sarean liysterectomy Avithout a death. 


Summary 

1. A revicAv of fifty-six extraperitoneal cesarean sections is presented. 

2. There Avere no maternal deaths. Tliree children did not surAUA^e, an 
infant mortality of 5.3 per cent. 

3. Our results AAuth the supraA'csical extraperitoneal cesarean section liaA^e 
been suf6eiently satisfactory to justify our continued use of the procedure in 
grossly and potentially infected patients requiring abdominal deliA^ery. 
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Af”. j. < A (J) l.c. 

i^'-£vfrt! Uf, IVIV 

l'\)r(.r-fi!'hl cases luid atlctiualc foilow-up sliuly. Of Ihc.sa ijaticnls, tliirtv- 
(>110 (!\]niwl in an avcra^rc i»r oi^'Iitcinj months; in fen, llio prognosis was slat Ai 
as “})ooiv' bc('ans(‘ oi‘ nu'tasiascs or l•f>f^un•l•nc^•. Tims, 41 of 48 ca.sr-s v.crn in 
iJio nojisalvaj^oahlo oniouovy. (hi]y llur-c j)aficnls u-crc living ami well five 
years ]>oslo])(<ralively. 

Case Reports 

Casi; 3. — A. H., n -tT-yonr-olil Nf;;ro fa.-! fiitorcd thi- tio'-jiU:tl .fuin* JS, 19 !f), 

iHiin|il!iiniiia’ t'f juiia in llic titwcr hIkIkiucii, i>f fiftys-' 'ind voniitiii;; 

for fitur (liiys, loiil iitcn’asijia hi/i> dl' tlu‘ iilidouu'ii for rnonf lis. 'I'lic last jn'uistrual 

period had <ieetirred three year,*- previously. 

J'hj/sii'ol : A iioiitendcr ey.-iie iiin^s, Jirisiti;; from the left adnexa, ex- 

tending: to the level of the iliae vre.-t, u;is found. Diayno-is t>r ovarian t-y.-toma v.as nimle. 

Opri’dtifni: Dilatenil .’'rdjdttjjoooplioieelojny ami Mjlilofa) hv.**tereeton!V v.ere per- 

fornu'd on .lime tt-l, la-Hi. 

PathoUiiiic iiV/nu'/, (liosf. The lelt tithe ronsi^ted of a 1.* hy ein, eystie luas"*. Tin* 
rip:ht tiihn was sliolipy diluted. Murofrnpii'-: '('he left Fallopian tnhe eontaim-d primary 
papilhiry ndneocareinonia, (Inidi* II, and melastases to the myometritini an-d peritonea! fat 
wcro noted. The endometrium ami ovarii-.s eotituined no le-ioiis. 

Subxftjuvi\t Course: 'I'ht' patient reentered tlie ho,-j,itaI in Novi-mher, ,Ifi-!0. tvith 
ase.ite.s and n pali'iihle alidominal nms.s, her deeline v.a.s rapid, and .'-he expired in .Tanti.ary, 
19-17. Con.sent for jmst mortem extimintiiion wa.s ilenied. 

Casi: 2. — li. B., a O.'i-year-old, wldte woman entered tlie hiepiod .S'ept. 2.7, IP-IO, com- 
plaining of obstiiiiition. iinorexia, ami weaUtte.-^s of tive «lay.«' duration, and of a mas.-, in* 
crca.sing in size, in the lower alidomen, of eight months' dtirtilion. There Imd been no 
vaginal di.«e.lmrge or bleeding sinei' the menopause fifteen yo.-ir.- pri'vioiisly. 






inir i Note sausafte-shaped left tube (a) running over anterior surface of mass. In 

-Lvhton it is ’involved distallv. Alass in center is a calcified, pedunculated fibroid (b). Large 
cystic mass on right (o) contained black serou.s fluid. Note peritoneal implants. 

1 . 

■ Physical Examination: An irregular ma.«s that filled the left lower abdomen, and a 
separate mass that extended from the right adnexa to above the umbilicus were found. 
Biagiloses of fibroniyoinas of the uterus and right ovariim cystoma were made. 

■■'4 T Surgery, was refused by the patient, her decline was r.apid, and she expired Sept. 31, 

194C. 



PRIMARY CARCINOMA OF THE FALLOPIAN TUBE 

Bruck D. Sterx, axd BeRxVard J. Haxlry, ]\I.D., Los Angelks, Caluy 

(From the Deportment of Obstetrics and Gynecology, University of Southern California, 

and the Los Angeles County Hospital) 

P KIi\rARY carcinoma of (lie Fallopian tube is considered a rare entity. 

This is relatively true., but its occurrence i.s probably more common than was 
previously held. In ISSS, Orthmann de.seribed the first case; since that time, 
450 cases have a])peared in the literature, with an increasing jinmber in North 
American publications during the past two decades. 

The diagno.sis has been mainly dependent upon the observations of the 
pathologist, for, clinically, primary tubal cancer is extremel.y difficult to recog- 
nize. It is most frequently confused with ovarian tumors, fibromyomas of the 
uterus, and imlvie inflammatory di.sease, in that order of frequency. 

Pathologically, the gross and microscopic appearance of adenocarcinoma 
of the tube may so closely simulate papillary adenocarcinoma of the ovary that * 
the latter diagnosis is probabfy often erroneously made simply because of its 
known higher frequency. If, however, primary carcinoma of the tube were 
to be considered in every malignancy of the adnexa, and if multiple sections 
of the tube were to be examined, this lesion would undoubtedly be reported 
more often. 

Sixt.y-one cases of primary carcinoma of the tube, appearing in the North 
American literature during the last sixteen years, have been reviewed and 
analyzed. 

The average age of the patients was found to be 49.5 years, with extremes 
of 18 and SO years. 

The chief complaints were; (1) vaginal discharge, usually bloody (37 
eases, or 61 per cent) ; (2) low abdominal pain (17 cases, or 28 per cent) ; 
(3) abdominal enlargement (4 cases, or 7 pei' cent). The average duration of 
.sjunptoms was seven months, Avith extremes of three days and three years. 

Most patients (52 eases, or 85 per cent) had a pehne mass, of varying size 
and shape, u.sually nontender and firm. Five eases had no palpable mass, and 
four cases had “thickened adnexa.” 

The correct diagnosis was made preoperatiA'ely in only two cases. 

The gross pathological description was almost invariable. The tubes ap- 
peared elongated and dilated, and Avere usually involved distally in a cystic 
mass, AAfliieh contained yelloAA^ cheesy material or broAAui, serous fluid. The 
fimbriated end of the tube Avas usually closed or indiscernible. On gross in- 
spection, at the time of surgery, a diagnosis of hydrosalpinx Avas often in- 
correctly made. 

The lesion arose most frequently from the distal one-thii*d of the tulm. 
Histologically, the commonest type A\’as a papillary adenocarcinoma. In lo 
cases (25 per cent) the lesion occurred bilato.i*ally. 
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A^t, j.fJiilf, 4 (iyurr, 

(Fip. 2), IIypt'r(Oiroiiiulic miclci of vtiriout- i(izi*.x mul mitotif fitKiroH v/cro pn-^f'nt n-’ig. ?,). 
Dm//«o.<?t*: ]’riin(iry nili'iioMin-inoiiiit of tin' Fallopian t!iln««. 

Cakk n. — F. W’.f wtif; a .'!(5 yotir-olrl Noj.'ro xvoiiuni, wlio cntcrod tla; Iio.“[ittnl Dlx*, J2. liilfj, 
oomplninlnj; of intornu'iistniul lili-.-tliiiji of llm-o iiionlh-^' .liiriition, aiol of a iiUi-.-i, infroaxinj; 
in sizo, in tlio lowor nlMloim>ii, of nix nioiiHi,-’ tliiration, Tlio la-l jiion?.|rin!l pt-nof} Jao] o<- 
ctirroil two avocIch prior to cntiy. 

Phyxii'iil J',j'(itHin<ttton: A iiiii.s'f4 tilling ilie polvi^- aio! lower ahdoineii wax fotiii'l. A 
diafinoxiH of filirotnyoiiias of tlto ntonis with >1o^eiii*ratioii aaux oiafl)?, 

Oprrnlion: Hiltileral xalpinKOtiopliorei‘f<iiiiy and xnlitotal liy.-tereetotay were por- 

fornied on Dee. 20^ The nteni" eoaiairaxi xevera! Mnall liliroinyoinax, niul hotli fiihe.' 

were dilated. 

I’athntnpic lit port, ft'rox.s; 'I'lie rit;Iit fttln' and ov.ary were iiieorjiorutfxl in a ey..-lie 
ina.ss ]0 e,in. in diameter. 'I'lie left (nlie wax dilated lo I em. in diameter. Mirro^ropir : 
Doth tiihex xliowed maxxex of julenoesireinoina replaeiat; the mneo‘'a. Init, the rnnxele layerr 
were not involvi'd. 'I’here wax no exidence of nialinnaney in the endometrium or ovaric?- 

Suhxnpiriif ('oiirsrt Tlie patient wax hist seett in Xoxemlier, jtt xvhieh tintc a 

now ptilpahle mass in the left adnexal ret;ion was found, xvhieli. elinie.ally, was thoufthl to 
he a rceurreneo. 

CAtjV; d. — D. 1,., a dl -year-old Xe)>ro woman, entered tin* Irosjdtal .Tiily 1-J, l!t}7, with 
complaints of menomctrorrlinf'ia tiad tihdominat pain of three monliis' duration. Tlic lu.st 
menstrual period had oeearred tliree weeks prior to entry. 

Physical pj'fnnimtidn: IVaderin'ss throuehoiit tlie hover !d)dona'n and a mass in the 
left adnexa wt'ro found, 'Die eorfuis xvas .slijjhtly ea)nr;;ed. Diattnoses of tihromyoiims of 
the uterus and exaeerlaif ion of ehronie pelvie inflainniatory disetise were made. 



^j„ 4 Mote clustcr.s of largo colls xvitli abundant clear cytoplasm at base of central tubal 

villus and change in epitliclium along edge of large tubal fold on right. (XSO) 

Opera I ion: Bilatcrtil salpiiiyo-ooplioreetoiny and subtotal hy.stereetomy xvere per- 

formed on Oct. 15, 1947. The uterus eontained small libromyonias and both tubes were 

dilated. 

Pathologic Peport, Gross: The riRht tube xvas 11 cm. in length; the fimbriated end 
xvas clubbed, but the lumen was present. The left tube xvas IS cm. in length, and varied 
from 5 mm to 11 mm. in diameter. The infundibular portion formed a cystic mass 10 cm. 
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Fathological Jlcgort, Gross: Both puliuouary arteries were occluded by emboli. The 
left common iliac vein contained a large thrombus. Both tubes were markedly dilated in 
the ampullary and infundibular portions. Both became confluent with large cystic masses 
(Fig. 1). The distal portion of tlie left tube contained yellow-white caseous material, and 



Fig. 2. — Section from proximal one-third right tube of Fig. 1. Shows abrupt change from 
regular cpitlieliuni to papillary type adenocarcinoma. (X80) 



Fig. 3. — High power of largest nest of cells seen in Fig. 2. Shows hyperohroniatic nuclei of 

various sizes and mitotic figures. (X300) 

tile mass on tlie right contained black serous fluid. Microscopic: Throughout the left lube, 
there were nests of anaplastic cells with occasional adenoid appearance. The distal two-thirds 
of the right tube contained a similar lesion, but a section from the proximal one-third 
showed an abrupt change from regular epithelium to an anaplastic papillary adenocarcinoma 
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Am. J. OK-', i r;>i,rr. 

I'MC* 


Cask. i). I.,. ,Sj ^Mlf. a f l-ycar-alil ’.vhita v.'ajiiaa ivli" tSti- S'j'f, J, I'.tIT, 

of a Mipratnihi.' a Moo-fy vapioar ai;'i'li!ir;;c. nral l<‘rt |ov,'.,-r al/'ioaiinal 

jtaiii of four iiuialita- (larulioit. I he iiu'nM'.M lu«I irropular nho four 

yr'ar.H. 

7'hi/sicol l:.rnti\iiuitii>n: A linn, l.-iirlcr ma-- iilliiJi; tlic !o\vt-r al.-iotin-ti v.n" nn!ol. 
Diapioco.*; of iUirotnyotnux ‘>r the ijicriiH and alironit- polvic, jiiflaimnrdorv di-f.-a'-c uoro inado. 

Olif'rnt imi ; Hi!;i(anil aaliiittpo-oojiljori'i-lorny araJ .''ulUui.'iI lii.*0'fcj-!orav rvofi* par- 
ioriiu'd on I'cj't. H*. ISM”, 'i lio .‘iraali lilaomyiuiia.’-, tlo- rioht iiilit! wa.' 

dilafod. 

Pdtholoi/ifiil 'I lio rii;hf tiilii- wa*. ;• •■an.-'-'i^o s'liuju'd .''frU'-Juro, au-a'-uriiip 

1(1 I'lii. ill loiij^tiii aial to! otii. (o 1..) i-ia. in <iiaf!i<‘t<-!.. 'I'lio ili'-'a) [t-iriioit v/a.*^ u i!i!ii*i)'j'‘'!lar 
cy.slio muss, iiu'iiMirinji )o otu. I>y ]0 rai. *llii- wu'- ‘ili's! v>ith •■Iu-i'-a' matf-ria! i'rouni'li 
yoUov.- ilnid. Min nscnptr ; The ri”I)t inl>e eoalaiiu'd fold" of JluCeu'-'i mu'-a.-ri bti! par! rtf 
(lie epitlielial .-iirfm-e e.vLteaded thi' .-(diii laamr < Ft”, rti. Tin- left jith.-, ovtiries, i-.nd 

endometrium were not involved. /)i/ir/tjo>0; I'apiHary atlcaneureinonm of the distal oik-- 
tliird of the ritfht tuhe. 

Discussion 

Tint iivi* cii.si's jircsentfil lioie wen' .seott (hifitto l!M7, ( 'utnjtantd 

will] otlioi* rcjtorl.s, Ihi.v is nii untisu.’illy hioii niitiihet' for ao short ;i jicriocl ol 
linie. In llie.se yeju-.s. there weie 2,(i{)() Kyneeolo^ic.'tl jKimissioiis le the Iios])ita!, . 

In the efi.ses lu're. the :iver;ii:e am; Wiis 4(1. witlt exirt'itie.s of *44 iitiii 04 yeans. 
The chief coiitpIiiiiK.s were jtltdoiuinnl enhirjrenieitt. nniisiial vaetintil hleodintr. 
anti low altfloiniitfil pain, in that ortlor of fivqmdicy. Two pationt.s iire.senlocl 
thonisolvos with .syinjitonis sii<'^e.stive of nieehttiiicjil Itowel oh.stnietion. All 
cases hittl a pjilpjthlo intlvie nms.s. timl the nio.st eoinnion preoperiitivo (Iiairno.si.s 
W51.S “fil)roniyonia.s of the uterus.”’ (AiieiiioiiDi of the tube was not eon.sitlcred. 

Tlic clinical picture thus simulatc.s many irelvie disorder.s of the woman 
near the menojiausal age. However, ])rimary ciireiiioma should bo itartieiilarly 
considcrctl wlien !i dilated .‘^ausage-.sliajtcd lube is oh.served jtt the time of .surgery. 
The di.stal jmrlion is u.sinilly involved in a cystic, miiss. A speeimen with this 
apiicarance should be o])cned tirior to eompletimi of the surgical procedure, and, 
if suspiciously malignant, should he immeditttely exjttuined mieroscoiiioally. 
This will preclude a diagnosis of a benign le.sioii, ami will as-sure adequate 
.surgical treatment. 

IMost autboi’s of the reports reviewed agree tluit tottil liystcreetomy and 
biliiteral salpiugo-oopliorcetomy is the operative tiroecdui’e of elioice. Although 
its efficacy is not e.stablished, most of the eases were ireated'hy radiation therapy, 
liostoperatively. 

The micro.scopic appearance of tlie lesion is that of an adenocju'cinonia. 
usually of Grade II or III. The most common variety is the iiapillary ty]ie. 
The criteria by Avhich the lesion is determined as iiriniary in llie tube are, first, 
a change from normal to malignant epithelium (seen in Fig. 2); second, ^no 
imTasion of the muscle layers of the tube by the neoplastic cells (seen in Fi?. 
6) ; and, third, no evidence of primary lesion in the ovaries or endometrium. 

At times, primary carcinoma of the tulie may l,)e indistinguishable from 
primary papillary carcinoma of the ovary. In these eases it is urged that the 
pathologic report include at least tlic possibility of a tubal source. During 
this study, several .such questionable cases were encountered. 

The lesion spreads by direct extension and peritoneal im])lantation. I\Ielas- 
tases apparently occur late. The site of predilection could not be determmed, 
but no instanceof metasta.sis to bone Avas encountered. 
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in. diameter. The lumen was patent proximally, but the ampullary and infundibular portions 
were occluded by yellow, caseous material. Microscopic: The right tube, right ovary, and 
endometrium showed no evidence of malignanej-. The left ovary contained one small area 
of adenocarcinoma beneath the surface. The proximal portion of the left tube contained 
clusters of large carcinomatous cells scattered throughout the tubal mucosa (Fig. 4). In 



Fig. 5. — Section.s taken from more di.stal portion of tube shown in Fig. 4. Mucosa now 
entirely replaced by tall folds of high columnar cells whicli contain various-sized nuclei and 
mitotic figures. (x300) 



Fig. 6. — Lumen filled with papillary adenocarcinoma that does not invade muscle layer. 
Folds of tube are flattened, but part of the epithelial surface extends into the solid tumor. 
Celis have a large pink-staining vacuolated cytoplasm. (XlO) 

the distal portion of the tube, these cells completely replaced tlie mucosa and formed tall 
folds of high columnar cells that contained various sized, hyperchromatic nuclei with many 
mitotic figures (Fig. 5). Diagnosis: Primar 3 ' adenocarcinoma of the left Fallopian tube. 

Snlsegiient Course: Eadiation therapy was begun Nov. 14, 1947, and when seen in 
Februarj", 1948, the patient was well. 



APPLICATION OF THE VAGINAL SMEAPv TO THE DIAGNOSIS 

OF PPvEGNANCY 

Preliminary Ecport 

({. lioNlMK. M,l>„ BlUlDKlA'N, N. Y. 

( }• roiii till (lyt I njiiiiitt Jluspitol thut tht'J\iii' )'nr): CoUrtif, Jfi Irfiiiolittin 

liyautrrU i'niti 

P KEUNANOV, j'rom the meinenl of eom-eption, jirofiiieos an ovnriati stale 
and as .sneh should be recn'rniz(‘<l in the vairinal smear. It is of utmost im- 
poi'tanee to establisli .such a dini'iiosis duriii" the eritieal period of an eefopic 
gestation, not to spealc of llie many possible gyneeoiogiejd eoJiditiotis from wliieh 
it is often necessary that it bt* differentiated. 

Vaginal smears in ]>regnam-y have be<*n de-a-ribed,'* “ emphasis being hiid 
ujmn the s])eeifie eells uliieh ai)pear. .M(i.s| often menlione/1 are the tiavieiilar 
cells with “eidargement and elongation of their nuelei and thlekening of their 
suri'aeo membranes.'* It is. however. a<lmitted thjit the leeognition ivquire.s 
gretit o.xpcrienee and is not .always dependable because similar cells may he 
found during the normal eyeh;.' 

Jn the examin.ation of tin; v.agin.al sme.ars as they vary in phy.siological 
conditions, analy.sis is f.ar simi)ler than one is led to believe from the cellular 
elements involved.* This .also jipjdies to pregnancy smears as they {ii>]mar from 
the time of conception. A direct .solution to a i)robhan is de.sirable; facility ot 
])roccdure® is attr.aetivc, o.s])ecially if results arc immediate. But no test .should 
be more than a corroboration of .a.s.sociati'd findings, h'rom such a viewpoint 
the following exjioriences and results arc de.scribed in the hojie that further 
study may substantiate the stated re.sults. 

From t}ie beginning of this study, pregnancy smears, e.spceially tho.se ob- 
tained .soon after conception and later confirmed, wore e.vamincd j-epcatedly. 
A definite pattern was discci'iiiblc but no isolated criteria .seemed obvious. 
Further stiulies on smears before other ‘'tests” wore done resulted in correct 
“guesses'’ .ns well as incorrect one.s. It .soon became evident that negative preg- 
nancies Avere correctly diagnosed but the posit I a-c cases Averc too often in doubt. 
On the other hand, 1he.se doubtful iio.sitiA'cs always revealed thomseh'es in find- 
ings originally OA'orlookcd after pregnancy Avas confirmed. The difficulty in 
isolating features common to all remained a stubborn obstacle for a long time. 
Correct positiA^es AAdiich increased in number Avere attributed to “liuncli.” 

It Avas soon decided that (1) in the premenopausal delayed or missed 
period, the Avidespread differences betAveen OAmrian physiological activity and 

*Vaidnii} smears Avcrc prepared by obtaining the secretion with a pipette and smearing 
thinly on a slide. Immediate emersion in alcohol 95 per cent and other equal parts, for 
seveml minutes is necessary in order to preserve the identity of ceils. Differential staminfr can 
be accomplislied within a few minutes by .the use of a simple differential .sta n Shorr). 
Tlie specimens illustrated were stained Avith an experimental stain. DF 77 A (by Papani- 
colaou) In gener.al. cornifled cells are revealed as red cell.s, all otlieis are lilue. 

Tbo writer acUnowlcdgos with thanks tl ■ ' ‘ ' r- him by_ Dr.. GeorKC Xh.Papatii- 


Sclmr'ing^Corii,‘^Blow^^^ j“”for supplying Snorrs Diuerential Stain. 
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Summary and Conclusions 

1. Primary carcinoma of the Fallopian tube is a rare lesion, but it is more 
common than previously believed. 

2. Five eases were seen, during 1946 and 1947, in tliis hospital. 

3. Clinically, the diagnosis is extremely difficult to make. However, it 
should be particularly considered whenever a dilated, elongated tube, involved 
distally iji a cystic mass, is observed at the time of surgery. 

4. The microscopic a])pearance is usually that of a papillary adenocar- 
cinoma. 

5. The prognosis is poor. 

Addendum 

Since the ori^innl report, nnollicr en.^^e wa.s seen and the patient operated upon in March, 

1948. 
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Klfr. I. — Ksti'om'nlc lu'.'ik nl mkI of follicle rli«‘iiln;r i>!iri!ic, I’nifoniiily wfll-jinrs'^rvf;*! 

of collfi ilr.«fnuimHti'(l jiliyHloloKlc.nl rictlvlty. 



jrjg. 2 Cornifled cells (iftor estrogenic peak has passed; no lutcinization ; sliow effects of 

’ stagnant secretions before exfoliation due to absence of hormonal effects. 
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arrested or retarded eydie clianges Averc obvious; negative pregnancies could 
be definitely established, the positives Averc still doubtful; ( 2 ) the missed period 
at any 0 A'aria 2 i age might ])e a freak reaction and folloAved b.y the norinal follicle 
ripening of a ncAv cycle; ( 3 ) a missed period may be caused by a previously 
delayed follicle ripening or a prolonged transitional phase (excessiAm estrogenic 
ela])oration) ; ( 4 ) missed or delayed periods may be part of the general re- 
gi'cssiA’c signs of ovaiaan deficiency as found in hypopituitarism, etc. 

Tliese observations Avere hardly satisfactory in the materialization of the 
“hunch.” One by one, groups of cells or individual forms A\"ere selected as 
])ossible pathogJiomonic features of pregmaney. The preAnously described 
“pregnancy cells” Avere not discoA'ered in early cases. 

All the physiological factors concerned Avith pregnancy Avere reAucAved. 
The life of the coi'pus luteiun begins after ovulation. How it affects the vaginal 
epithelium during the phase of follicle transition, and after, Avas the starting 
poiiit.' The functionalis cells are ])roduced in response to corims luteum stim- 
ulatioji.^- ■* Unlike the eovnified cells found at the estrogenic peak, they are 
smaller, round or oval, their nuclei larger and characteristically vesicular. The 
follicle transition phase, not too sharply defined by time or cellular differentia- 
tion, may be eo 2 isidered a poised slate aAvaitiiig J2or2npnal factors to develo]). 
Let us assu22ie that the luteal phase has developed vigorously. Pu2ietionalis 
cells appear i 2 i great 2 iu 2 nbe 2 - Avhile eo 2 mified cells dhninish rapidly, those 
re22iai2iing shoAA’'i2ig signs of dete2‘io2‘atio2i. Let us 22 oav i222ag222e a S222gle 
2 nome 2 it of arrested activity, i.e., a 2 i 2 ome 2 it during AAfiiich tlie superficial cells 
of the vaginal epithelium receive 2io stimulatio2i from the ovaiy. Instead of 
cells being desqua2uated as a result of ]>2’oliferatio22 f2'022i the deeper laye2‘s, they 
re2nain m aTvo i2i a static phase, subjected to the effects of stagnant secretions 
and/or other phy,sical effects. They beeo2ue frayed, shru22ken, their cytoplas2n 
full of debris. Ba' the ti2ne they exfoliate, their appea2'a22ce is altered. The 
sa 2 ne cell, desqua 2 nated during a period of aetiAuty, appears fresh and Avell 
preserA^ed. This applies to surface cells of a2iy tissue. T/m differentiation of 
cells desquamated ndiile actively influenced by physiological activity and cells 
shed during periods of retardation or low levels of activity (involution) , I be- 
lieve to be the most important clue in the detection of pregnancy in the Amginal 
smears (Pigs. 1 and 2 ), 

The peak of fu2ictio2i of the 2nenstrual corpus luteum is usually passed 
by the tenth day after ovulatio2i." As the co2-pus luteum begahis to Avane, 
the functionalis cells, AAfiiich had .been increasing in great 2 iu 22 ibers and 
appearing as fresh, Autal, Avell-preserved cells, begi 2 i to be irregularly affected. 
At about the tAventy-fourth day, they shoAv signs of deterioration. TAvisting, 
folding, cytoplasm filled AAdth debris, they 2 na.ss in clu 2 nps. The limit of groAAdh 
and stratification has been reached. Superficial cells bereft of forces AAdiich 
haAm i 2 iflue 2 ieed theii- aetiAuty ai'e 2ioav subjected to surface irritatioii before 
denudation. ■ • 

The Amrious pre2ne2isti-ual smeaa-s of the normal cycle 2'eveal progressively 
poorer functionalis cells; debris, leucocytes, a2id baetei-ia Tiiount; clumps 
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•!. — ■\V«:'lI-<-ntril)ll.“liu<l phnKo of lutolnl'/ntlon : m^nutnuil p'^rind March 17, 1916: 

stnciir tiikcn March IfO ; note loss of lileiilllv of cells mar or within clinnp.'’’. Twi“tc<l. deteriorat- 
inp corniflctl cells can ho (lctect<-(l. 



l<'iK. 5. — Pregnancy smear : same patient as In Fig. 4 ; smear taken April 4, five days 
later, nineteenth clay of cycle. Note increase in number of functionalis colls, tlio well-prescrvea 
state’ in and near the clumps, and tlie absence of other than well-i)resorvcd corniflod cells. They 
can be identiftccl by tlicir polygonal shapes. Child born at term, .Tan. 11. 1947. 
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become heaAaer; and deterioration of the cornified cells is complete. Only 
remnants of their original forms are seen and recognized beeanse of their 
original “red” stain. The funetionalis cells which can be seen outside of the 
clumps have poor cellular membranes presumed there only because they limit 
the intracellular contents. 

The above observations Avere obAuous findings considered in the study of 
vaginal smears in general. Their importance in the diagnosis of pregnancy Avas 
not recognized at once. 



Fig-. 3. — Premenstrual smear: note absence of cellular morphology. This black and ivliito 
print was made from colored transparency which reveals broken, twisted fragments of corni- 
fled red cells. 

In the event that conception takes place progestational actiAutj- continues 
Avith no interruption. In fact, a surging influence toAAmrd groAA^th and stratifi- 
cation results. The funetionalis cells increase in even greater numbers, not a 
too obAuous change; clumping is thinner, also not a Amiy obvious change. The 
funetionalis cells retain their freshness, the clarity of their cell membranes and 
cytoplasm, and the identity of their Avell-preser\md nuclei. These cliaracteristics 
are obAdous especially AAdien comparisons are made to smears of the same phase 
in the normal cycle. The cornified cells, tliougli relatively feiv in number, too. 
remain AAmll defined and Avell preseiwed, their nuclei perhaps a little larger 
than those of their predecessors (Figs. 3, 4, and 5). 

I found most of the “typical” pregnant smears immediately after con- 
ception (Pigs. 5 and 6). The rajjidly produced funetionalis cells are le.s-s 
affected during the early stages AA'hen hypersecretion of mucus and excc.ssive 
debris are less prominent. The differentiating point in doubtful smears depend.s 
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hvisicd iiiid I'nlth'd hoyond r(*<-of'i)ilif>n c;K(' 0])1 l‘nr its ir<l «,*(rlor. In llio iJro^niant 
snioMi' (lioy ni'c in 1‘jiirly ‘^ood nniritluilouifal stairs 7), 

No nniforinily will bn found in n serins nf prn^natiny sinnars. Cells are 
not unifornily shed nor am they unii'ornily affeeted by Die staRUant seeretions. 
Tlie vagina is not regularly swept eli*an of its- eonb.nts atid witli jdiysieal factors 
such {IS scxti.'d exeitation. donnhinu, and infections an r)l)ii;'rwi«n lypieid picture 
is altered. 


Tracing of vagitud snuair.s throURhonf the (’ntirc jicriod of gi'sfation is 
not iiortinent to the object of this preliminary rejiort of a means of <liagnosinR 
early pregn, •imw. Tlu; i-orpits Itifenni of pregnancy remains active for one 
hundred twenty days." d'he growth of the vaginal epithelium rem-hes a peak. 
At that time, it seems that the bidanee of growth sitid desfiuamation leans toward 
involution. The cells remain hi vivft longer and therefore .some reveal a •‘thick- 
ening'’ of their surface metuhraties. The.se :ire the .so-called ]>regnauey cells, 
cells Avhieh are more easily found toward the end of the fii-sf trimester and hitor. 
No other apparent changes f.ake place <‘xcept those whieli may he attrihiitcd to 
phy.sieal disturlumces. After the .seventh month, the .smears .seem to clear tip 
and ai)i)car “cksuicr.” This may bo attributed to a decreased .sexual activity. 


Discussion 

Tlic study of vaginal smears in early i>rogtiancy was premi.sed upon a 
thorough review of the hormomd infiuenees involved. The conelusions drawn 
were based upon clinical application of llic.se prineiplo.s to va.ginal .smears as 
they appear in the normal sexual cyclc^ and in the various .states of ovarian 
development.''’ Actual experiences with ca.ses in snfiicient nnmhcr left inneh to 
be desired on account, of the difiiculty in obtaining very early .smears, ^fany 
specimens were found long tifter delivery of full-term infant.s and were di.s- 
eovered by accident wiiile reviewing .smears for dernon.sf ration purposes. 

It has been suggested that .smears may be an aid in the diagnosi.s of preg- 
nancy disturbances. It is reported that a liigli degree of cornifieation is a 
danger signal when associated with Ji.vporeniesis, and that deficiency of coi'nifi- 
cation is associated with severe toxemia and eclampsia.' Another report 
suggests that high therapeutic dosages of estrogenic hormones react very favor- 
ablj^ in threatened abortions.” In analyzing these hormonal factors, it must 
be borne in mind that cornifieation, an estrogenic effect, can hardly be expected 
in the presence of corpus Intenm or deep la.vei's of fnnctionalis cells. 

Conclusion 

There are definite cellular patterns wliich can be found and recognized m 
the vaginal smeai’s immediately after cojiccption. It is firmly believed tliat 
they evidence pregnancy and can be detected before the first amenorrlieic 
episode. The interpretation of these findings was based upon the same prin- 
ciples wliieb explain all of the physiological interrelationships which take place 
in the female sexual tract during its development and in tlie normal sexnal 
cycle of maturity. 
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upon a determination as to whetlier tlie corpus luteuin is involuting or wlif ut- 
it is becoming more dominant. Tn one case the superficial cells ot the vagific- 
epithelium are left to the pliysical effects of the surrounding media revealed U} 
the resulting deteriorating effects. Tn the other case, they are desquamated in 



Pig-. 6. — Pregnancy smear ; ten days after conception ; black and white print made from 
colored transparency. Red cornifled cells (arrows) in this field 15 per cent, the others are 
blue functionalis ceils. 



Pis'. 7. — Pregnancy smear: six weeks after last menstrual period. Note cells within jmd about 
the clumps; they are well defined and have clear cellular membranes (Compare with i?ig. ih 

a well-preserved state. The nonpregnant premenstrual smear is thickly clumped, 
the functionalis cells pooiTy preseiwed. The pregnant smears are thinner and 
fairly well clumped. But in spite of this, by careful foeusing, tlie identity of 
the cells can be recognized. The cornified cell in the nonpregnant smear is 



SPECIFIC MALIGNANT CELLS EXFOLIATED FROM PREINVASIVE 
CANCER OF THE CERVIX UTERI- 

II. J*j. XiniujHcs, ^I.l).. .\Ni) K. K. Pr.Ni>, M.l).. Ar<irsTA. 


(From the I)i jiai't innil of Fttllinfoiit/, F imt of (Itortjin Schoo! tif Miiliciio ) 


T he diagnosis of (‘nnoor of llu* <MM’vix in its prciiivasivc phase eon.stilntes on«; 

of (he greale.sl challenges to the niedieal i»iof<'.ssi«m. (hire is eertain if the 
abnormal growtii is romovcci before invasion has oeeiirrrd.'- While it is imprae- 
tieablc to subject every u-oinan above a eertain am* to fliagnostie surgical pro- 
cedures, screening for ))ossible eaneer ea?i easily la- aeeomplishe<l by the use of 
the endoeei’vieal smear teehni<|Ue. rnle.ss otherwise indicated, diagjiostic sur- 
gical procedures can be limited to those pati(-nts iti whom suspicious cells are 
found in tlie smear. 


Procedure and Results 


On routine investigation of 11.700 women of all social strata, twenty-two 
eases of preinvasivo eaneer of the <*ervix and four borderliiu' eases were di.s- 
eovored by means of the endoeervieal smear teehni(]ue. The diagnosis was made 
from biopsies or from endoeervieal curettage. To obtain material for the smear, 
an ordinary cotton ajiplieator is inserted aI)out one-half to three-fourths inch 
into the cervical canal, twirled a few times around and against the s(juamo- 
eolumuar junction. The matei-ial is spread evenly on a slide which is then fi.xed 
immediately in a solution of eciual parts of ether and ilo ])er cent alcohol and 
stained by the method of Pa))anieoiaou.- Confirmation of a ])ositivc smear is 
always .sought by a diagnostic e\irettage, cervical bioj>sy. and endoeervieal 
curettage. 


After detecting the first ten cases of preinvasive cancer, it was noted that 
the exfoliated cells in .smears from preinvasive cancers difi'er greatly from those 
of invasive eaneer. An attempt has been made actually to distinguish between 
the exfoliated cells fi’om jireinvasive cancel’ and those from invasive cancers by 
the difference in cell morphology. In eight of the last twelve ca.ses of jn-einvasivc 
carcinoma.s, the diagnosis was .sus]X‘etcd from a study of the endoeervieal smear. 
All smears from patients with ])reinvasive carcinoma have been reviewed and 
in only three out of the total of twenty-two ease.s was there an absence of the 
“sjiecific’' cells. t 

The moi'phology of exfoliated cells from a preinvasive cancer is extremely 
diverse and can be distinguished from invasive eaneer cells and atypical ceils 
in conditions other than cancer solely by com])arison. The main cliaracteristics 
and distinguishing features of iireinva.sivc cancer cells are the following: They 
are usually larger than invasive cancer cells and have a greater amount of cyto- 
plasm which ukially stains a typical orange-yellow. The nuclei may be either 
small, hy]ierchroma'tic without details, and the nuclea]- mem])rano may be very 


♦Aiiled by ii grant from tbe American Cancer Society. 

tBv tlie screening of a further group of Avoinen, twelve patients witii i)reinvasive carcinoma 
were found. In eleven of those cases the exfoliated colls were those of the preinvasivo type, and 
the diagnosis was made accordingly. 
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There is still necessity for a great deal of additional observation. Of ut- 
most importance is the question of a persistent corpus luteum. With the ac- 
cumulation of additional data from many sources, its significance will be given 
its projier place in these considerations. 
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NIKmJH(;.S AND PlsN'I) 


Arn. J. li Gyrfr, 
Vji^i 


Once llu: fiharacl eristic, feiitiii'cs tif the r-xfoliaUKl cells arc undci-stood, if is 
j'clativcly easy to (lisliii'ruisli the ex folia ted ••ells of pieinvasive cancer from those 
of invasive cancer. .Some difthnilly may he; encoiintcn.’d, liowever, in the differ- 
CTitiation of lho.se cells fi'om the atyfdcal cells fotind iri inliammation. When 
atypical cervical cells arc formed and exfoliated as a rcsnlt. of inflammation, 
they arc usually found in hir;ie nnmher.s, form adherent <‘histers and have k-ss 
cytoplasm than the cxfoliattsl ]>reinvnsive eatn-ej- eell.s. Inflammatory eclls arc 
more uniform in size jtnd htiv(* none of the feat tires desc-rihed for jncinvasive 


nmli^nant cells. 


J-lK. 





FiK. 1. 

Fig. 3. — Kncloccrvical smear. Note large foamy agranular miolei with much cytoplusm 
and two hypercliromatic nuclei. 

jrjg. 4. — Microscopic section ; biopsy of cervix, .same patient as Fig. 3. Occ.asional foci of 
preinvasive carcinoma in mouths of the glands. 


Conclusions 

Eecognition of the specific characteristics of tlie exfoliated cells of prein- 
vasive cancer may in the future contribute to the detection of a greater number 
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irregular (Fig. l),_or they may be large, foamy and agranular with well- or ill- 
defined borders (Figs. 3 and 5). On the other hand, nuclei may be found with 
distinct borders and a particular type of granularity which is never found -with 
invasive cancer (Fig. 7). Bizarre forms, multinucleated or multinucleated giant 
cells characteristic of invasive cancer, are rarely found in smears when the cancer 
is in the preinvasive phase. Exfoliated cells from a preinvasive cancer generally 

Fig:. 1. 


A , fr’ 



Fie. 2. 

Fig. 1. — Endocervical smear. Note small liypercliromatic nucleus with irregular bordei' 
and two cells with large foamy nuclei. The cytoplasm has an orange-red color. 

Fig. 2. — Microscopic section of endocervix; same patient as Fig. 1. In one fragment a 
minute group of anaplastic squamous cells lying in a cleft. 

appear singly or in loose groujis but never in adherent clusters. In addition, 
there is usually a striking predominance of nomial cells and the cells in the 
smears from the vaginal pool may be completely cornified although the patient 
may be in the luteal phase of the menstrual cycle or of postmenopausal age. 



Xll'WU’Ifns AXl) I’UNI> 


.\t«. I, i Cjtit!', 
!-(•'. I'liV 




Summnry 

Tlu; fiiuliiifi of a specific type of exfoliated inalifziiatit ec-lls froio preinvasivc 
eaoecr is dc.scrilaal and llie inoi'pliolotry discussed. 

In tliirty of thirty-four eases of preinvasiv*; caiici'r these .spes'ific (sdls were 
found, and in 7 iiueleeii of twenty-oiie eases th{> dia!,ofosi.s of preinvasive cancer 
was actually susi)ce 1 ed and eonlii-nied hy biopsy. 


10 c. 


* / 



Flff. S. 


FifT. 7. — Emlocorvieal stiie.ar. Xoto c.Tnoor cells with ;t pnrlicularly marked even granu- 
larity. The largo cell in the center is a cornilled cell. 

Fig. 8. — Micro-scopic section ; s.ame patient as Fig. 7. Preinv.a.sive squamous cell carci- 
noma in ave of six sections of cervix obtained at hysterectomy. 
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ifALlGNANT C13LLS JAT PKEINVASIVE CE]?VlA; CAECEl^ 


o£ curable cases of cancer. Invasive cancel’ is usually comparatively easily con- 
firmed by a single biojisy, liowevcr, ju’c-invasive cancer may frequently be missed 
by one or more liiopsies. The knowledge that the case under investigation is 
lU’obably one of preinvasive cancer may prevent discarding a slide as a false 
positive in the pi'osencc of a first, or second negative liiopsy. This is important 
in view of the recent findings of Pund and AuerbaclP tliat 3.9 per cent of 1,200 


Fig. 5. 





Fie. C. 


Fie. 5. — Knclocorvical .smear. Note tliree normal cornifled cells and two malignant celis 
one of which iias a nucleus with ill-deflned borders. 

Fig. G. — Microscopic section ; same patient as Fig. 5. Preinvasive squamous-cell carci- 
noma of oniy one of numerous .small sections of cervix obtained at biopsy. 


cervices obtained by hyslerectoinj'^ sliowed preinvasive cancer and that the aver- 
age age of the patients was 36.6 year,s, the youngest being 23 and the oldest 53. 
Furthermore, it appeared that the transition from the preinvasive to the invasive 
phase may I’equire an average of six years and that the appearance of clinical 
signs maj'’ be delayed an additional six j’^ears. Thus routine screening of all 
women by the endoeervical smear technique should constitute an important part 
of preventive oncology. 
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Fie. 3. Fir:. -I. 

Fig. 1. — External view of uteru.*!. tube.s and left ovarian tumor. Ovarian tumor mass 
measured 20 by 19 by 9 cm., weighed 2,201 Gm. 

Fig. 2. — Cut .section of tumor .showing yellow-orange nodules of varying size and mul- 
tiple cystic spaces filled with bright red Iiemon-hagic material. 

Fig. 3. — Photomicrograph of large clear cells arranged in solid nests. (X220) 

Fig. 4. — Photomicrograph showing multiple cystic spaces lined by moderately large, clear 
cells showing papillaiy projections. (X220) 


PAPILLARY CLEAR CELL ADENOCARCINOMA OF THE OVARY 

Eugene G. Anderson, Raymond S. Lupse, M.D., and 

Arthur E. Rappoport, M.D., Youngstown, Ohio 

(From the Departments of Fatholopy and Surgery, Youngstown Hospital Association) 

S INCE SchiUeN first described mesonepliroma ovarii in 1939, 46 cases have 
been reported in tlie literature, to our laiowledge, and Seliiller states that 
be has seen an additional 33 eases, making a total of 79. 

The tumors are not characteristic grossly and vary from solid to cystic and 
papillary. Clinicallj’", thej' produce no characteristic symptoms other than 
those wliich can be attributed to an abdominal mass. There is no abnormal 
uterine bleeding or evidence of any hormonal secretion or secondary sex changes. 
The age incidence in the reported eases has varied from 8 months to 72 years 
but generally they are seen past the age of 50. They may be benign or malignant. 
We present two additional eases. 

Case 1. — Mrs. B. D., Co-year-old white woman, was admitted to the North Side Unit 
of the Youngstown Hospital Association March 13, 1948, complaining of gradual enlarge- 
ment of the abdomen and generalized abdominal pain of six weeks’ duration. She had lost 
35 pounds in the past year. Her bowels had been irregular and frequent cathartics had been 
required. She had vaginal bleeding for four and one-half months, about fifteen years ago. 
She received x-ray tlierapy and she had had no vaginal bleeding or menstrual periods since. 

Physical examination showed a markedly emaciated woman with a noticeable brownish 
pigmentation of the skin. No secondary sex characteristics were noted. The abdomen showed 
a fixed, tense, cystic, irregular mass which filled the pelvis, extended laterally into both flanks 
and superiorly to slightly above the umbilicus. Vaginal examination showed the cervix 
displaced high and anteriorly under the symphysis. At operation, on Marcli 17, a large 
semisolid pelvic tumor mass occupying the area described above was found almost completely 
fixed on the left side. The omental vessels adherent to the tumor were markedly distended. 
The uterus, right tube, and ovary were small and atrophic. A bilateral salpingo-oophorectomy 
and panhysterectomy were done. 

Gross Pathology. — The large tumor mass measured 20 by 19 by 9 cm., weighed 2,204 
Gra., was nodular, yellow-orange, and was covered by a tough, wliite fibrous capsule (Figs. 1 
and 2). It was semisolid to palpation. On section, it was composed of friable, yellow-orange 
nodules varying in size, with large cystic spaces measuring up to 8.5 cm. in diameter which 
were filled with bright red hemorrhagic clotted material. 

Microscopic Findings. — The uterus, tubes, and right ovary are not remarkable. The 
sections from the left ovarian tumor show fairly uniform, cuboidal, moderately large cells 
ndth pale cytoplasm, sharply defined cell borders, moderately large nuclei with clumping of 
the chromatin. Nucleoli are especially prominent. The cells are arranged in sheets or nests 
(Pig. 3) but in many places line cystic spaces. Most of the cystic spaces have papillary 
projections covered by similar cells. In some of the larger cystic spaces, three or four papil- 
lary, projections are seen, while others contain but one (Fig. 4). Some of the lumina contain 
exfoliated tumor cells, and cellular debris. The cells found in the solid nest are larger and 
of more irregular shape. Vascularization is prominent. Many large sinusoids are lined bj 
tumor cells and filled with well-preserved blood. Necrosis and hemorrhage are prominent 
tlixoughout the tumor and there is an associated lymphocytic and mononuclear cell infiltration 

♦Present address, St. Francis Hospital, Wichita, ICansas. 
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^NDKlifiOK, hUPBK, AND ftAPVOPOUT 


Am, J. t Oyi.t^. 


Tlu! piwlopfrativt*. eoutf-c wnp murvv'iitfiil .4i(; v.-u« on May -J, 

lior tontli ])osl()p('nitiv(> hospital ilay. Ono month nftor siirf,o*ry ihr; patient hrn] no f-pi-cifin 
complaints. Pelvic exumination showed no induration or nias«c;.. The patii*nt is rm'ivinr.' 
.\'-ray thcrapv. 

‘ ‘ • J’ljr. r.. 
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Fig. G Fig. 7. 

Fig. 5. — External view of uterus, both tubes and loft ovary. Cut section of the right 
ovarian cystic mass showing the multiple yellow, polypoid projections. 

Fig. C. — Photomicrograph showing multiple cjastlc spaces lined by moderately large clear 
cells with prominent and projecting nuclei. Papillary projections covered by similar cells are 
seen within the iumina. (Xloa) 

Fig. 7. — Photomicrograph showing the tubule-like structure lined by cells with basophilic 
and granular cytoplasm. (X220) 


Discussion 

The varied terminologj’’ used to describe this tumor in the literature has 
depended upon the author’s viewpoint. The gynecologist, who desires a classifi- 
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throughout the stroma. Masson's trichrome and Wilder’s reticulum stains show a delicate 
reticular stroma. Mucicarmine stain fails to reveal mucin. Sudan IV stain shows most of 
the cells to contain small globules of fat. Abundant fat, however, is associated with the 
areas of severe necrosis. 

The patient’s postoperative course was uneventful. X-ray therapy was started six 
days after surgery and a full course was given. On follow-up six weeks postoperatively, no 
masses or tenderness were found. There was an area of ulceration in the left lateral vaginal 
wall which was thought to represent radiation necrosis. Papanicolaou stained vaginal smears 
were negative for tumor cells. Three months postoperatively this ulcerated area had re- 
gressed. The patient had no complaint and had gained 10 pounds in weight. 

Case 2.* — ^Slrs. S. W., 58-year-old white woman, was admitted to the aSTorth Side Unit 
of the Youngstown Hospital Association April 22, 1948, stating that she had noticed enlarge- 
ment in the lower abdomen for eight months, which had become more marked in the last two 
months. , She had had several episodes of “cystitis” characterized by frequency and burning. 
The burning cleared with “sulfa” drug but the frequency remained. For this reason she 
consulted a urologist who found a pelvic tumor. She denied any weight loss and stated her 
general health had been good. The past history was not pertinent. Her menstrual periods 
were formerly regular but she liad not menstruated for 2 to 3 years. 

Physical examination of the abdomen showed a large, fairly firm mass about the size of 
a grapefruit in the lower mid-abdomen. The mass was movable and slightly tender. No other 
organs were palpable. Pelvic examination revealed the cystic mass to be in the right adnexa. 
No secondary sex characteristics were noted. On Aju’il 24, under cyclopropane-curare anes- 
thesia, a low midline incision was made. On opening the peritoneal cavity a large, deep 
purple, right ovarian mass was found. It was adherent to the right side of the pelvis and 
displaced the uterus against the bladder. The riglit tube was dilated. Bilateral saljnngo- 
oophorectomy, hysterectomy, and appendectomy were done. 

Gross DescriptioJi.—Thc uterus, left tube, and ovary were essentially negative. The 
right tube measures 7 cm. in length and up to 8 mm. in diameter. The fimbriated end was 
bound densely to the large ovarian tumor and there was a small amount of red-brown material 
in the lumen. The right ovarian cystic mass measured about 22 cm. in its greatest diameter 
(Fig. 5). The external surface was blue-gray and smooth. It was filled with a thin, brown 
fluid. Arising from the inner wall of the cyst were numerous soft, yellow, polypoid pro- 
jections, the largest of which measured 4 cm. in diameter. 

Microscopic Findings . — The tumor shows numerous cystic spaces lined by low cuboidal 
epithelium with prominent and projectuig nuclei. Nucleoli are inconspicuous. The nuclei 
show well-defined borders with irregularly clumped chromatin. The cell border is generally 
distinct, the cytoplasm clear and occasionally somewhat foamy. Many of the cysts are filled 
with pale pink, granular material which does not prove to be mucin on special staining. In 
other areas, the tumor shows solid nests of similar, although larger, cells. In other areas 
there are papillary projections into the lumina (Fig. 6). Here, the cytoplasm of the cell 
is basophilic and granular, while other places are covered by the same type of cells that lines 
the cystic spaces. Vascularization of these papillary projections is prominent. Sinusoids 
lined by tumor cells and filled with well-preserved red blood cells are seen. Necrosis is 
prominent throughout. Sudan IV stain shows small globules of fat in macrophagic cells in 
the interstitial tissues, and in many of the cells lining the cystic spaces. Fat is more prominent 
and found in larger globules in tlie areas associated with necrosis. Some areas demonstrate 
tubular structures lined by cells possessing basophilic and granular cytoplasm (Fig. i). 
Masson’s trichrome and Wilder’s reticulum stains show scanty, loosely arranged, interstitial 
tissue with moderate vascularization. The right tube exhibits scarring of the plicated mucosa 
and wall. Some plicae are absent but the epithelium is uniform. Within the lumen in some 
zones one sees large numbers of very pleomorphic swollen cells with clear cytoplasm and dense 
hyperchromatic small nuclei. 


•Acknowledgment is made to Dr. G. G. Nelson for this case. 
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ANDKIJSON, lAJPSK, AND HAl’J'OPOKT 


Am. J, Oi;:!. I- G>ri'', 


<lin'jnosi.H of adono- 
wiiif'h iinjdies fliat 

‘Mr'.Konepliroina of 


Xazaiicigil and oo.\vorkcr.s‘' jM-elorrod to c.lassifv tlt(>s'fj tnjnof.s as ])apillo- 
cndolhclioinas. Tlu’s(! aniliors Ddt that ihc-rt; ^Yas a dclinifo ondolhelial olianiotcr 
in tlic arrangcnnoit of tlin linnor oolls, wliioli assuniod an antriotnatons and 
eavernonialons a]>])C'arance in oik* of tlndr I'aso.*^, and an angio-cndotholitanatous' 
picture in anotlau’ case with foci of hematopoiesis. This, they thought, might 
indicate a primitive angioldastie mesemdiymal reaction. 

Saphir and liOcUner,'' un the Imsi.s of two ea.ses t'.vaminod. leanetl toward 
Schiller '.s conception in order to expljiin the origin of these! tumoi-s. However, 
a.s a ])athologist, he ])roi)ose.s ji jnuely deseriplivt* anatomiea 
carcinoma with clear colls (hypernephroid) of the ovary 
this is .synonomous with jm'sonephroma. 

done.s and Seegar" ro]>ort si.x ea.ses in a }>a]H;r e-ntillod 
the Ovary.” Thcii' conclusions hardly .siipporl the validity (»f this title, inas- 
much as they believe that true glomeruli were not pr(;sent. In a later paper,**' 
these authors were not able to .suj)j)ly any fuilher data which might elucidate 
this ciuostion, thus letiviiig the origin un.settleil. 

In attcm])ting to establish a histiogenetie classification of ovarian tumoi's, 
Spencer and Reel’* con.sidere<l the jm.ssibility (tf mcsmt(-{)hroma. 5'iii.s is on 
theoretic ground and they offer no conclusive, proof other than Schiller's work 
to support, this contention. 

Schiller’- has stated that he had never .seen a ])rimary carcinoma of the 
ovary, but that they always arose in bcnigii tumors. The origin of one of our 
tumors could Imvc been in a papillary ey.sladenoma of the ovary. We woulcl 
disagree with Stromme and Traut* who state that their tumois jiroduccd mucin 
and for this i'ea.son would not consider a serous eystmlenoma origin. In con 
trast to their cases, our tumors fidlcd to show mucin. We would agree with 
Stromme, however, that probably these tumors arc not as clearly defined a group 
as was originally outlined by Schiller. 

That thc.se tumoi’s are mesonephric in origin has been accepted by .several 
autlioi’s, and .such a terminology has been used by the. Ovarian Tumor Registry.’" 
While this approach is commendable, for wc must bcgni to classify tumors on an 
embryologic basis, the aceciitance of this concept, we believe, lias occurred mi 
scanty proof. Although our eases do not exactly fit Schiller’s original dc.scrip- 
tion, Ave do feel they are similar. The two tumors did shoAv ejiit helium Avliich 
resembled that described by Schiller in Ids original work. However, Ave did 
not demonstrate mesonephric glomeruli. The impillary pro.icctions into the 
cystic spaces contain capillaries but the re.scmblance to glomeruli is difijcult to 
recognize. In many cystic spaces there Averc three or four pa])illary jiro.icctions 
and a foAv cystic spaces Avere seen Avhich had only one. One should expect papil- 
lary pro.icctions into e.ystic siiaccs in a rajiidly groAving neoplasm. In malignant 
tumors, liOAvever, one should not expect an exact rcjtroduction of a structure as 
complex as a glomerulus since dodifferentiation is a feature of neoplasms. 

NoAuik,** Avho examined slides from our tAvo cases, .states he feels Schiller s 
mesonephroma often represents only a A-ariant of adenocarcinoma. In both our 
cases, he felt the prevailing picture Avas that of a clear-cell adenocarcinoma. 

The proof of the glomerular nature of these papillary pro.ieetions, avc be- 
licA’^e, should depend upon very definite anatomic criteria. A Avell-formed Boav- 
man’s capsule should be identified. The glomerular tufts should be distinct 
AAuth Avell-formed capillaries lined by endothelium and Avith a definite basement 
membrane and a tubular connection to the glomerulus should be found. Equally 
important, their functional nature should be ascertained. In rcA'icAving the 
literature, Ave have been unable to find satisfactory proof of any of these morpho- 
logic criteria. No comment has been made, to our knoAvledge, of physiologic 
activity of these glomeruli. If Ave assume them to be true glomeruli, certainly 
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cation^ based on pliysiologj'’ and endoerinolog}’^, classifies it as a virilizing or non- 
virilizing lipoid cell tumor.- The embryologist classifies it as mesonepbroma^’ “ 
or a teratoid adenoc3’stoma.^ The morphologist classifies it as a papillary clear- 
cell adenocarcinoma.''’ The oncologist classifies it as a hj’^pernephroid tumor.® 
We have no objections to the varied terminology applied, but we feel that the 
most imirortant airproach would be based upon the determination of the basic 
substrate from which tire tumor arose. 

Barzilai,^ who has established a very satisfactory classification for ovarian 
l.umors, has deviated from her original concept of relating the tumor to a specific 
cell origirr aird has throwrr haphazardly into a single large category man}'’ tumors 
solel}'’ on a viriliziiig characteristic. This is of no value in classification but 
tends to coirfuse the issue, inasmuch as she includes such terms as lyper- 
nephrom'a, hj'pernephroid ’tumor of the ovary, adrenal tumor of the ovary, 
lutemoma, iirterstitioma and niasculinovoblastoma under a single heading. She 
does, however, believe iir an additional group separate from the above to Avhich 
she has giverr the irame mesonephroma in agreement with Schiller. 

Stromme arrd Trauf believe that these tumors in question represent a tera- 
toid adenoej'stoma and onlj' in well-differentiated types are tumors seen which 
simulate the morpholog.y of Schiller. These authors were likeAvise unable to 
demonstrate structures acceptable as glomeruli although papillary structures 
AA’’ere abundantl}'’ present. 

Schiller,^’ ® in 1939, separated from a group of papillary ovarian tumors a 
group to Avhich he gave the name mesonephroma ovarii, because, histologicall}'’, 
he felt these tumors rvere sufficiently different to justify a separate grouping. 
The}'’ possessed air epithelium which was generally fiat, irregular with wavy 
lines, prominent projecting nuclei and thin rims of cytoplasm giA'ing it a so- 
called button or hobnail-like appearance. The tumors are generally cystic Avith 
a tendency toAvard papillary projections into the lumina. The cells lining these 
spaces appear to resemble endothelium but AA'liere actiA'e proliferation Avas evi- 
dent, it approached an epithelial form. These papillary projections possessed 
tAvo or at most three capillary tufts and resembled the glomerulus of the meso- 
nephric kidney. 

Embryologically, the gonad is closely related to the mesoiiephric kidney 
and the adrenal gland. They are separated by the formation of the genital 
groove and separation is complete AA'hen the ovarian ligament is deA'eloped. 
Should the genital grooAm occur more peripherally, it is possible that some meso- 
nephric elements might be included in the ovary. Inclusion of other tissues 
Avithin the hilus of the ovary is knoAAm to occur. Islands of adrenal rests are 
recognized and Geist shoAved that after bilateral adrenalectomy a proliferation 
of these cells occurred in animals AA'hieh suiwiA'’ed. The reporting of these tumoi’s 
in the testis, kidney, ovarian ligament, and associated AA'ith other OA^arian tumors 
such as dermoid and embryoma Avould definitely suggest a disturbance in the 
usual embryological mechanisms. 

We feel that the mesonephric origin of these tumors can be questioned. 
The true WolfSan duet tumors^ are generally retroperitoneal or intramesenterie 
and these tumors shoAv glomeruli and tubules. In the mesonephroma, the 
glomerular structures are generally scarce and poorly dcA'cloped and tubules 
are absent. Schiller,^ by preparing serial reproductions of these papillary struc- 
tures, felt that he definitely proved their glomerular nature. Kazancigil and 
co-Avorkers,® however, attempted to reproduce Schiller’s work but were unrac- 
cessful. The variation seen in the epithelium from flat to cuhoidal or low 
columnar is the picture seen in the mesonephric glomerulus, hoAvever.^ Tubu es 
in these tumors are rare. ‘\Wiy they are not found has never been satisiactori y 
explained. Schiller suggests that the rarity may be due to the fact tnat t e 
Wolffian duct is not close enough to stimulate tubule formation. 



THE “CRUSH” SYNDROME IN OBSTETRICS AND GYNECOLOGY* 


Nkwlin F. Paxson, jM.D., and Ijkiu fl. G'ot.un, PinriADiriA»i!iA, Pa. 

(From Hahnemann College, Dr.parlment of Obslelricf; ami SI. l.nhr's and ChUihfn'a MaKeal 

Center, Dfpartmenl of fl'omm) 

T he crush syiiclronic is part of n general .syndrome of urinary .suppression 
and azotemia ; it is not caused by kidney disca.se nt\d, Ihcrcfoi'e., is of extra- 
renal origin. 

This general syndrome has been do.signated as lower nephron ncplirosi.s by 
Lueke’ and as acute tubular disease and aeute toxic nci>hrosis by i\roon.- It fol- 
lows a variety of causes of which the following have been noted: shock (cither 
traumatic or operative), transfusion reaciinn.s. burns, medical disea.ses a.ssociatcd 
with dehydration or marked hyiiotension, such tts is found in .severe infections 
or at the end of a chronic debilitating disease, toxic poisoning, and heat stroke. 

A complete review of the literature will be found in studic.s by JiUcke.* 
IMoon,- IMartinoau and Iliirtman." Corcoran atid Page,* and Bell and JCnutson.^ 
The crush syndrome refers specifically to post traumatic anuria and consi.st.s 
of the initial tissue damage or injury foilowed by shock which may be severe, 
moderate, or at times absent ; then sudden urinary sui)prc.ssion. That urine 
which is passed is scanty, acid, of low specific gravity, colored red or brown with 
myoglobin, and contains ])igmented casts, leucocytes, atid albumin. itToanwhilc, 
azotemia appears, as shown by incroa.sing blood urea nitrogen; the patient be- 
comes restless, with thii'st and vomiting, and between the fifth and ninth days dies 
or starts to recover spontaneously. If recovery ctisucs there is ai>i)arcntly no 
permanent renal damage. 

Pathology 

There are two groups or related states of renal injury: first, tho.se in which 
the principal lesion is the obstruction of the renal tulmlc.s by pigmented (myo- 
globin, hemoglobin) casts; and, second, those in which the injury lies principally 
in necrosis of the epithelium of the distal convoluted tubules. The underlying 
mechanism in all these changes is not clearly understood but seems to occur in 
the following sequence: the initial injury causes a stimulation of the renal vas- 
omotor nerves which in turn causes a renal ischemia by constriction of the corti- 
cal interlobular arteries and diversion of blood into the medulla. This causes 
oliguria and aciduria Avhich facilitates the precipitation of ])igmontcd casta and 
necrosis of the tubular epithelium. The damage to the tubular epithelium allows 
the urinary filtrate to be reabsorbed into the circulation by a ])rocess of diffusion. 
Thus, the oliguria or anuria is produced by the interruption of renal secretion. 

James Young® of London first reported this sjuidrome in connection with 
obstetrical injuries and the authors," in a previous paper, reported three eases, 
two of obstetrical origin and one a twisted ovarian cyst. In the present paper 
wo have reviewed all the maternal deaths in the eitj’- of Philadelphia from Jan. 
1, 1930, to Dec. 31, 1946. This material was obtained from the records of the 
Maternal Mortality Committee of the Philadelphia County Medical Society. 
Prom this series of fatal cases totaling 2,000 in number we found five deaths 
that showed the characteristic sjnidrome of urinary suppression following 
trauma. Adding these to the three eases from the previous paper, we are re- 
poi’ting a total of eight eases ; six maternal deaths, one ruptured uterus with 
recovery, and one twisted, infarcted ovai'ian cyst with reeoveiy. 

•Read before the Section on Obstetrics and Gynecologj’- of tiie Medical Society of the State 
of Pennsylvania, Pittsburgh Session, Sept. 17, 1947. 
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a uriniferons filtrate should be produced. Since excretory tubules are absent, 
should we not expect accumulation of the filtrate with the formation of cysts 
similar to the retention cyst of the adult kidney? 

It does not seem wise to introduce into our thinking of ovarian tumors a 
concept whicli parallels that used in the hypernephroma of tlie kidnej^ The 
tremendous amount of work with the iJaueitj' of positive results in the renal 
tumor, should be a warning against transferring the type of reasoning originally 
used by GraAvitz, to this ovarian tumor. 

Summary and Conclusions 

1. Two yellow nonvirilizing tumors of the ovary occurring with no specific 
s3^mptoms are reiDorted. 

2. One tumor Avas solid, the otlier AA'as papillaiy and cj^stic. 

3. j\Iieroseopieall 3 % tliej’ sliOAvcd moderatelA' large, clear, lipoid-containing 
cells arranged in solid nests and lining e.AAstie spaces shoAAong papillary pro- 
jections. 

4. The mesonephric origin of these tA\'o tumors could not be accepted as 
proved. 

Acknowledgment is made to Dr. Horace Iv. Gillen for lielp and criticism, to Mrs. Maiy 
Miles for the pliotograidiic reproductions, and to Miss Millie Sokol for compiling material. 
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I’AXSON AND GOI.UB 


Ar-,, J. 01 -,',. f. Gyr.'i-, 
S'l-irr. U^r, KG') 


perilonoill ctivify. 'I’lio puliciit rcciMvcd {.-('vcn bi'inil truti«fii“ioiiK HJid Jind ri f^toriny coir/nJ'-K- 
c(!nco. TJrinriry pupprof’sion offnirrcd (lie f.vo dtiVH ui\'l llw.'n !o improve, Tlie Llood 

urea niirojzoii reaelied n maximum of odm mjr, j»er eent on llie fouilii day i.oG pariiim Ltit 
returned to normal two days later, 'rim patient evi-miially rerovered and K!\>i dir’-lmrfjed on 
the forty-Hecond d.'iy poat ])artuni. 

Cask 7. — Tiupturc of Uirrux: G. G., n^'ed .'!2 year:^ a reeundiKiavida, Itej-an lahor at 
term with a breee.li pre?entnlion due to .an nnreco;r»*"''d hydnxa'phalie monster. After twenty- 
four hour.s of dinieult Inhor, exiraetion was nttemjited. The l(f>dy wa« delivered hut the head 
obstructed. Eventually the baby was delivered by enuiiotomy after a prreat deal of manipula- 
tion. Imnuslintcly followintr the delivery the uterus was foutitl to be ruptured by a tear 
extendiiif^ from the cervix to the fuudu«. .\bdominal «iper!ition showed free blood in tlm ]>eri- 
loneuin and the rent was sutured without hystereelomy, 'I'ise patient re--’eived n blood trans- 
fusion. Urinary suppression with nilroeen retention developed immediately jind f-hc died on 
the sixth day j)ost ptirlum with the characteristic symptotns nf lower fiejdiroii nejdirosis. 

Cask S. — Tv:istr<l Ovarian Ci/st : flleported in previous p.aper.) Jt. Z,. .a woman L'2 years 
of af'c, was suddenly sci7:ed with j>ain durintr a normal menstriml period. This m.arks the 
twistin^j of tlic cyst with infarction or the initial trauma. Immediiitely uriruiry .’■ujipresston 
developed. Pain and urinary snpjmession persisted for four driys but the juxtient remained at 
homo against the advice of her pliysician. Finally, slm was ndtnitted to the hospital with s. 
diagnosis of left renal calculus j>roducing nriiiury obstruction with reflex anuria of ojijat.'ite 
.side. Cystoscopic studies wore negative cxi’ept for the passage of a little reddisli-brown urine. 
Finally on the sixth day after the twisting of the cyst, xirinnry outjnit began to increase 
and the patient, to improve. Further studie.s revealed a large tumor in the abdomen, high 
on the left side. Operation j)erformed twenty-six days after tiie original .aeoident showi’d 
the cyst, to be twisted tiiroe times on its pedicle, infnrc.fod, with bloody extravasation into 
the cyst wall. The recovery w.as uneventful. 

Comment 

All of litis group of enscs show tho .same sp(|iu>iioe: fir.st. trauma, cither acci- 
dental or surgical, followed by urinary supiircssioii and azotemia. It is possible 
that, in some cases, the syndrome may have been caused by unrecognized incom- 
patible blood transfusion reactions; i»ut the liospital records were studied with 
care and we believe that each case reported is authentic. Six of the eight oases 
received blood; none was given in the case of tnltal abortion and multiidc opera- 
tions or in the case of twisted ovariait cyst. 

If the treatment for shock is delayed or is inadequate the renal damage soon 
progresses to the degree that it cannot he controlled and the disease must run 
its inevitable course ending in death or recovery. It is well known that the 
best treatment for shock is blood transfusion, whieii should he given early and 
often. In this study, we believe that .six of the eight cases were treated inade- 
quately by transfusion: five received only one transfusion and one i-ceoivcd none. 
Of the two eases with recovery, transfusion was not indicated in one (the twisted 
e.yst) at the time of admission to the hosi)ital, and tho patient willi ruj)lurccl 
uterus received seven transfusions, starting as soon as the rupture was discovered. 
The use of these transfusions early and frequently may have been the deciding 
factor in preventing extensive renal damage. 

The treatment of “ci-usli syndrome” begins with prevention. First: pre- 
vent obstetrical errors, chiefly birth trauma following dystocia. The two cases 
of ruptured uterus are examples of faulty judgment. In the first case, the error 
lay in failure to recognize hydrocephalus and in an improperly performed de- 
structive operation. In the second case, tlie admiiiistr-ation of pituitary extract 
during- the first stage of - labor caused a disaster that was almost fatal. Second : 
prevent shock or, if it occurs, treat it promptly and adequately. As was men- 
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Report of Cases 

Case 1. Placenta AVriiptio: J. I., 40 years old and pregnant about 28 weeks, who 
showed mild hj’pertension throughout pregnancy and slight albuminuria during the preceding 
month, developed placenta abruptio. One hour later she was brought to the hospital and five 
and one-half hours later was operated upon. A typical Couvelaire uterus was found with 
retroplaccntal blood clols, infiltration of uterus and broad ligaments. 

A classic cesarean section was performed and the patient was given one blood trans- 
fusion and fluids post operatively. A typical urinary suppression followed, terminating in 
death on the fifth postpartum day. Autopsy showed toxic nephrosis of the kidneys with 
chronic glomerular nephritis and necrosis of spleen. 

Case 2 . — Placenta Ahruptio: S. M., IS years old, a gravida i at term, developed moderate 
hypertension, lGO/110, and albuminuria. Four da3's later placental separation began; first 
with pain and, eight hours later, bleeding. Three hours later she was admitted to the 
hospital in active labor and conservative treatment was administered in the form of 
morphine, puncture of membranes, and manual dilatation of cervix. Delivery was spon- 
taneous about 24 hours after the onset of s^'mptoms. The babj' weighed 4,080 Gm., was 
full terra and stillborn. 

The placenta showed that two-thirds had separated prematurety. The blood loss was 
measured as 500 c.c. intrapartum and 350 c.c. postpartum. In addition the blood loss 
before admission added to the total. The patient received one transfusion of 350 c.c, post 
partum. Following dclivcrj”, she developed the tj’pical sj-mptoms of urinary suppression 
and azotemia and died three daj-s post partum. Autopsy showed renal tubular necrosis 
and glomerular ischemia. 

Case 3 , — Placenta Abruptio: (Reported in previous paper,) M, C., 29 years of age, 
gravida ii, was admitted to the hospital at 28 weeks of pregnancy for hypertensive disease 
and pre-eclampsia. After a week of conservative treatment placenta abruptio suddenly 
developed with a blood loss of about 300 c.c. and no shock. This was treated by prompt 
cesarean section and transfusion of 500 c.c. Immediately following operation the patient 
developed urinary suppression and azotemia. Urinarj' output began to return on the eleventh 
and twelfth postpartum days, but she suddenly died on the thirteenth day. Autopsy showed 
a typical lower nephron nephrosis with pigmented casts. 

Case 4 . — Tubal Pregnancy: E. L., 40 years of age, gravida iv, was admitted to the 
hospital. There were no signs of shock or anemia. The next day she was operated upon. 
The findings were a lacerated corvi.x, fibroids of the uterus, cystic ovaries, right hj^drosalpin.x, 
left tubal pregnancy, and hemorrhoids. The operation consisted of a curettage, a trachelor- 
rhaphy, hcmorrhoidectomj^, multiple myomectomies, and a bilateral salpingectomjx Fol- 
lowing the operation the patient developed urinary suppression with oliguria and died on 
the third postoperative dajx There was no autopsj’. 

Case 5 . — Tubal Pregnancy: M. M., aged 31 j’cars, gravida viii, was admitted to the 
hospital and operated upon promptly for tubal abortion. The pelvis was found to be full 
of blood. The operation consisted of a left salpingo-oophorectomy; the patient was given 
a transfusion of 600 c.c. and parenteral fluids. Following the operation she developed 
urinary suppression and paralysis of the left arm and leg. Both these conditions persisted 
until death. The final note on the chart was, "Patient was thrown into acute renal shut- 
down by the . trauma of the tubal abortion." Autopsy showed tubular degeneration of 
recent origin. The brain showed an infarct of the right frontoparietal region. 

Case 6 . — Eupture of Uterus: (Reported in preidous paper.) E. B., aged 25 years, 
gravida iv, with breech presentation and slow, dilScult labor, was given sedation after 29 
hours of poor pains. Eleven hours later, although the cervix was only partly dilated, she was 
given Pitocin 0.15 c.c. which produced rupture of the uterus. A consultant delivered the baby 
and placenta, recognized the ruptured uterus and promptly performed a hysterectomy. A tear 
extended up the right side of the uterus to the fundus with about 300 c.c. of blood in the 



PULMONARY MUCORMYCOSIS COMPLICATING PREGNANCY 

John B. Lloyd, M.D., Lloyd L Skxtox, 31.1)., and A!:THt;i{ T. IlnrcTif;, 3I.I)., 

Bo.sro.v, Ma.s.s. 

(From the Paihalofncal Lahorntorii of the Itoston Li/hfj-tn Ifosinto! avd the of 

J'ntholofi;/, JforronJ Medical School) 

T he ol).stetrician .set.s out to deliver a \voniau .siiecttssfully of a nonual living 
infant. To accoin])lisli this, he must be on tlie alert for all poxsible abnormal 
.signs and .symploins Hint oeeur during gestation. 

Nausea and vomiting occurring in the third trimester, outside of possible 
impending oclam]).sia, usually arc associated v'ith other scriou.s conditions, such 
as appendicitis, inte.slinal obst ruction, peptic and duodenal ulcer.s, and hypor- 
tbyroidi.sm.^ Other rare conditions are also eomj)lieatcd by nausea aiid vomiting. 
A.S an e.xnmplc, wc arc i)rosonling a case history of vhat ve believe to be the 
first case of mucormycosis infection complicating prcgnnney, in which the initial 
complaints were intractible nausea and vomiting. 

Tliis 2G-yc!ir-ol(l Negro pan; i (llospitnl Admission No. liVjl'tg), due )»y (]!iio.>: on .Tuni* 
27, 1047, wns scon for tliis pregnancy on Nov, 4, lOtO, when stie was .“ix nnii one-half 
wcck.s pregnant, her last menstrual period having hecn Sept. 20, 1040. Her initial esaniina- 
lion was cs.«cntinlly normal. However, a brown reduction for sugar wa.s noted on her ad- 
mission urinalysis. Her past surgical history wn.« negative. Her past medical hi.story re- 
vealed pneumonia as a child. A positive IVnssermaun lest had been discovered in another 
clinic in Juno, 104G, and the patient subsotpiently had boon given penicillin in three daily 
doses of unknom; amount for nine days. Following this, two serological examinations for 
syphilis wore reported negative. The patient ran a normal prenatal course up to 2S weeks’ 
gestation, with a gradual increase in weiglit from 119 pounds to 130Vi pounds. Site had a 
normal blood pressure on her last clinic visit on ilarch 24, 1947. All urine examinations were 
negative with the exception of a second brown reduction for sugar found at 24 weeks’ gesta- 
tion. 

On March 31, 1947, at 29 weeks’ gestation, she was admitted to the Boston Lying-in 
Hospital with a history of upper respiratory infection and cough of one week’s duration. 
Four days before admission, severe epigastric, cramplike pains “coming in wavc.s*’ developed 
and were unrelieved by antacids prescribed by her local physician. On the day before ad- 
mission, the pains increased and intractible vomiting ensued. 

Physical examination revealed a thin, lethargic, markedly dehydrated, Negro woman m 
some abdominal distress. She had lost 13 pounds since her last clinic visit on IMarch 24th, 
which was a week before admission. She was difllcult to arouse but would respond to pain- 
ful stimuli. The ears, eyes, nose, and throat were negative. The chest was clear to x-ray. 
There was slight tenderness and spasm in the epigastrium. The uterus was enlarged to ap- 
proximately 2G weeks’ size and nontender. No other abdominal masses were palpable. Kec- 
tally, the cervix was not well made out, although a breech wns thought to be presenting. 
Temperature, pulse, and respiration were normal. Urinalysis revealed one plus albumin, 2 
jdus diacetie and acetone, with granular casts. Blood pressure was 134/70. Initial blood 
count revealed a hemoglobin of 70 per cent, white blood count of 9,700 .and red blood count of 
4.1 million. Sedimentation rate was 2 mm./lir. Icteric index— 2. 

The patient was treated for her dehydration during the first forty-eight hours but 
showed no improvement. It became obvious, therefore, that her problem was more than that 
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tioned earlier, slioek causes vasoconstrictive renal ischemia. This ischemia leads 
to oliguria, which, associated with aciduria, predisposes to precipitation of pig- 
ment casts. In the presence of such reiml ischemia, mj-’oglobinuria and hemo- 
globinuria, pvhich cause little injury under normal conditions, result in severe 
renal injuries (Corcoran and Page). 

Once the urinary suppression is established, treatment is directed toward 
control of the pathologic pliysiology. However, tlie renewed interest in this 
neglected syndrome has been so recent that the tlicrapy offered has not been fully 
proved or, in the ease of nerve block, even tried. There are three therapeutic 
procedures that seem to offer good prospects of success, namely; urinary alka- 
linization, peritoneal diah’sis, and nerve block (splanchnic, higli spinal, or caudal 
anesthesia). 

Urinary alkalinization, including the use of a diuretic, has been widely 
studied and definitely decreases the degree of renal injury. Sixth molar sodium 
lactate is tlie best preparation, in a dosage of one or more liters daily for alka- 
linization and tlie best diuretics found so far have been sucrose or mannitol in 
repeated doses of 5 to 10 C4m. (0.1 Gm. per kg. of bodj’- weight), or sodium sulfate 
(1 Gm. intravenously). Alkaline therapy, so far, has proved of only slight aid 
and, in fact, it may l)e possible for an injured kidney to form alkaline nrine, so 
that if the treatment is pushed too far alkalosis may result. 

Peritoneal dialysis as a method of removing nitrogenous compounds during 
the period of renal damage may keep the patient alive until sufficient renal 
regeneration has occurred. This procedure is based on the fact that the peri- 
toneum is an excellent osmotic membrane, rich in blood supply with a large sur- 
face. l^lushing it with properly prepared fluids will remove considerable quan- 
tities of nitrogenous ])roduels. One of us has used this technique successfully in 
a case of severe transfusion reaction. However, more experience is needed before 
its iLsefulness can l)e evaluated properly. 

Splanchnic block, high caudal, or spinal anesthesia has been suggested by 
Franklin et al.^“ as a method of combating the stimulation of the renal vasomotor 
nerves whieli in turn causes the renal ischemia. The authors have had no experi- 
ence witli this procedure but it seems logical and well wortli a trial. 


Summary- 

In a review of the maternal deaths in Philadelphia since the formation of 
the i\Iaternal IMortality Committee of the County ]\Iedical Society seven maternal 
deaths were found which showed the “crush syndrome” with lower nephron 
nephrosis. An additional ease of twisted ovarian cyst is included in the report. 
The obstetrical eases included placenta abruptio, ectopic, and birth trauma. Par- 
ticular stress is placed on prevention of shock or its treatment by early and fre- 
quent blood transfusions. 
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LLOVJJ, SKXTON, AXJ) HEin'KS 


Am, j. A Gj/'sir. 

\‘!VI 


Tlio right jjlcural <.'avi(y conhninod $00 c.f*. «>f hrov/nh^i, clruHly, purulord, piighiiy foul- 
Pinolling lluid. Tlio i>l(;nr;il Htirfaucs witc rcil atul v.itli imrnoroiiH .•■oft, ftriugy, 

friahle, flhrinoll^• adliosioim from the rigitt tifi{ft»r IoIkj to the jiarmta! pleural .•■urfare, etpceially 
posteriorly. Tlioro were no mlhosioiiu or liiiid in the left pleural eavity. 

The liorieardial cavity coiittiincd ahout aO c.c. of clr-ar, golden •yeih)-.v /luid and .•-howed 
negative sero.snl .•surfaces. 

The InngH weighed us follows: rigid lung, .TJO Gin.; left lung. .'GO Grn, The right Jung 
was of normal size and i-luipe, 'J’lie jileiiral Mirfnces were somewha! dull, j<inki“h red to jitirjde 
in color, with tihnr' /ihririoii.« adlic.-ions on the upper lol.>o, rnor-t (nurlac! jxi.-icriorly. The up{»cr 
loho wiis rubbery in consi.sleney. On the jib’ural surface, there were s'-attered fine cystie 
blob.s nica.snring appro.xiin.'itely 0,1 cm. in diamefer. tmne (if whieh \x;i^ ruptured, 'i'he cut 
.'iiirfacc.s of tlie right upper lob(' sliowml a red. homogeneous, wet surface which iy<r.v<\ large 
umounl.s of fluid on prc.'-siire. The medial aspect of the right upjw-r lobe ju-l .ab-ne the inter- 
lobar fis.suro revealed a bbiek, homogeneous bieidizt.-d area of .softening oecupving about one- 
third of the lobe, wliich wti.s in eontniM to the firm surrounding red .are;!. The right lower 
and middle lobe.s were of a dark red color and had a wet red surface which ooze*! large atiiounl.s 
of lluid on pres.surc. The whfde lung wa.s suberepil.-mt to firm in con.si.-tency, the upper lolte 
giving an im]wession of early eonsornkif ion, the middle and lo-wer lobe.s giving an impression 
more con.sistcnt with :itelee,t!isis, eonge.sfion, :ind eilema. Tlie pulmonary v.’SHds were di.ssected 
to their thiiul and fourth branehe.s. ,V questionable firm reddisli-yellow thrombus w.a.s noted 
at tho second bifurcation of the right lower lobe vessel. After formalin fi.xation, a modcr.atc- 
sized gray, friable, adherent thrombus was found in the artery leading to tho softened area 
in tho right upper lobe. 

Tho pleural surfaces of tho left lung were pinkish red in color, the con.si.stcney being 
suberepitant throiigliout. 'J'lio cut surface.s showed :v redili.sh jiurple surface which oozed a 
moderate amount of frothy, liloody fluid. The jtulmonary vc.i-sel!. were not remarkable and 
contained no tlirombi. 

Tho bronchial muco.=a was a deep reddish pinl; color .and imirkcdly edematous. The 
lumen contained a moderate to marked amount of tenacious, reddi.sh-gray, nmcopiirulent ma- 
terial. The hilar lymjdi nodc.s .showed moderate antliracotic pigmentation. 

Tlic remainder of tho gro.“s findings were not remarkable. I.bssection of the neck re- 
vealed no evident abnormality. 

The brain weighed 1125 Gm. Tlio arachnoid was cle.ar, moist, and gli.stening. There was 
no adherence to the cortex and no cvidcjicc of meningitis or tuberculosis. The brain was 
symmetrical and of normal consistency. The convolutions were of the normal pattern and 
the sulci were of normal depth. The vessels were not remarkable. 

Microscopic . — Eighteen sections of lung were examined. The majority of them showed 
the usual arcldtecturc. The alveoli were generally well expanded. There was only moderate 
focal atelectasis, moderate amount of cellular debris and edema fluid in the alveoli. Tlicre 
were some small, fibrin thrombi in the arteries whicii, in general, were moderately congested. 
The alveolar capillaries also were engorged. In a number of focal areas, collections of poly- 
morphonuclear leucocytes and strands of fibrin in the alveoli were suggestive of early broncho- 
pneumonia. There were also some edema and aente inflammatory cellular infiltration of the 
pleura in these areas as well. Xumerou.s sectioms were taken from tho soft black homogeneous 
area of the right upper lobe, and showed an unusual mycotic organism on examination. In 
tho lung tis.suc showing marked invasion by the mycolia, there was preservation of the alveolar 
pattern but the cellular detail was very blurred. The :ilveoli, for the most part, were out- 
lined by eosinophilic granular material without cellular detail and by hemosiderin wliich out- 
lined the position of tho alveolar capillaries. There was abundance of cellular debris and 
edema fluid in the alveolar spaces. The pleura was markedly thickened and edematous. There 
was a fibropurulent exudate on the surface containing many polyinorplionuclcar neutroplules- 
ISTumerous large, tubular structures with thin basophilic staining walls could be seen, m 
which very rare septae were present. There was marked branching of the hyphae which 
seemed to contain a coarse, granular, basophilic material. (See Figure ,1, A, B, G.) Occa- 
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of severe vomiting at the 2Gtli week of pregnancy. Her urine albumin gradually rose from 
one plus to three plus on the day of her death. The various blood and urine studies during the 
course of hospitalization are presented in Table I. 


Table I. Labor,\.tory Data 


Urine 


DATE 

ALBUMIN 

SUGAR 

DIACETIC 

ACETONE 

March 31 

1 plus 

0 

2 plus 

2 plus 

April 2 

2 plus 

Br. Eed 

1 plus 

April 3 
April 4 

1 plus 

1 plus 

Br. Eed 


1 plus 

April 5 

2 plus 

Br, Eed 


0 

April 6 

3 plus 

Green with sediment 


0 


Blood 


COo COMB. 


IIGB. 


DATE 

POIVER 

T. P. 

NPN 

BL. SUGAR 

CHLORIDES 

PER CENT 

RBC 

WBC 

March 31 







70 

4.10 M 9,700 

April ' 

2 

38 vol. 

% 


56 

247 mg. % 


118 

5.05 

10,900 

April 

3 

20 vol. 

% 

4.9 

68 

282 mg. % 

114m/Eq/L 

110 

5.01 

9,600 

April 

4 

36 vol. 

% 

4.2 

67 

270 





April 

5 

36 vol. 

% 


104 

300 


117 

4.96 

6,800 

April 

6 



4.2 

88 

252 


99 

3.400 

9,300 


On the third hospital day the patient became more drowsy, despite intravenous fluids. 
Her blood pressure rose to 170/80. The neurological signs were negative, A lumbar punc- 
ture was performed, revealing an initial pressure of 190 mm. of water with normal dynamics 
and pulse wave. The fluid was clear, protein 8.4 mg. per cent. There were no cells and the 
Hinton test was negative. On the fourth hospital day, because of increasing stupor, the 
neurological consultant stated: “The patient is stuporous without lateralizing neurological 
signs. The most likely e.vplanation of this condition is the acidosis and uremia. There are 
no signs at present of focal brain disease, though these could be masked by the stupor." 
Because of the stupor and lack of lateralizing neurological signs of a brain lesion, the con- 
sultant made a diagnosis of diabetes mellitus, and renal disease of undetermined type. (Two 
cephalin-flocculation tests for liver damage were negative.) Laboratory data are summarized 
in Table I. 

On the fifth hospital day the patient apparently started up in labor, and simultaneously 
developed a temperature of 100.8° F. (E) for the first time. A sterile pelvic examination was 
performed and tlie cervix was found to be two fingers dilated; accordingly, a foot was brought 
through the cervix and a fillet attached. This was done in the hope of shortening labor and 
perhaps casing the load on the kidneys. One hour and twenty minutes later the patient 
delivered herself of a 2 pound, 4^4 ounce macerated stillborn male infant. The placenta was 
delivered uneventfully. 

Following deUvery, the temperature rose to 103.2° F. (E). Eespirations continued to 
rise to 45 per minute. The patient failed to improve and died on April 7, 32 hours post 
partum, seven days after admission to the hospital, and thirteen days after the onset of 
.symptoms. 

An abstract of the pathologic report follows: 

Gross . — The body was that of a well-developed, fairly well-nourished, Negro woman 
measuring 66 inches in length. 

The peritoneal cavity contained about 50 c.c. of clear, golden-yellow fluid, although the 
aorosal surfaces were not remarkable. Inspection of tlie organs in situ revealed essential y 
normal finidngs, except for a spleen which was slightly smaller than normal and a ptotic 
of transverse colon. There was a bright reddish-purple, boggy, postpartum uterus extending 
12 cm. above the symphysis. The pelvic organs were otherwise not remarkable. 
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Sections of liver, spleen, l<i(lney, hlndder, brertst, nii<l thyroid v.ere noi leninvl'.nhie. 

All tlio jnitliologienl sections, ineltuliiifr tlie hrniii sum! })!:icenl:i, v.vre e!tref!illy esnminei! 
for tho prcponeo of inyeelinl liypline and none were found exccfit in the sei-lioin* of the Inno. 

Cultures of rijihl. pleural (Iiiid, lutij;.«, pericardial lliiid, and liear! hlood, were planted 
on routine blood attar ])lnt(e-, tliiofjiycollair' and broth. All the.-c euUure<i showed only ftrowtli 
of VacUhts coti and <S7o/d(J/7ororei/v nuivn.f. Kiinttus infeeiion was not Misjiceted and there- 
fore no .suitable eulture.s for its detection were planti-d. 

Dr. C. W. Enunons,- 1‘rineipal Myeolofti.*-!, 11. S, riiblie. Health Service, hiadly reviewed 
sections of the luiift :ind lias allowed ns to rpiote his h-tter as follow.-: 

“Since cultures were not made, the funitu.s cannot be positively idetitilied. 

1. ngroo with your ojiinion that it is prolmbly Miicor, 'I’lie .size of thf- hyphtte, pro- 
fusion and type of braiieliin<t. infrecpienl .‘■eptation, ami mubimn-leate cell- are 
eoa.sislent. witli that fmijtns. and in fhe.-c le'd'ccts tliere is a re-ernblam c to simihir 
structures in nniteriul from other ease.- 1 luive -nm wbieb were ]irovi.-ioiiaI!y di:';^- 
nosed as mueorinyeosis. ’ ' 

Discussion 

Mucormycosis is, indeed, a rare disease in man. Titese fun"i are of the 
Class of Phyeomyccles, order liLucoralcs, in the family of I^Iucoraccn, wliich i.s 
parasitic in animals and mttn. Gregory, Golden, tind Haymaker,' in 1943, re- 
viewed the subject and reported three cases of muconnycosis involving the cen- 
tral nervous system, the original cases being characterized by n triad of infection 
of the orbit, uncontrollable diabetes and the presence of mucor mycelin in throm- 
bosed cerebral vessels. LcComptc and Meissner* added a fourth case iuvolnng 
the central nervous system and demonstrated the typical triad. There have 
been ten cases reported in the literature involving the lung only,^ this location 
being the most common; the central nervous system the least common. 

This case is of interest because of the initial complaints of intractible nau- 
sea, vomiting, and pain in the third trimester of })regnancy. During her pi'C- 
natal course she had on tAvo occasions a brown reduction for sugar whicli was 
never thoroughly investigated. The (lucstion naturally arises: Did this patient 
have mild, imcontrollablc diabetes and subsequently became infected by a fungus 
which found a fertile field for groAvth? This question is unanswerable, althongli 
one cannot help but wonder if, had more attention been directed to this isolated 
urinary finding early in pregnancy, this maternal death might have been pre- 
vented. It is presented to stimulate consideration of oiiscurc infection, such as 
mycosis, in unexplained nausea and vomiting in the tliird trimester of preg- 
nancy. 
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sional multinucleated cells were noted. The mycelial structures were very numerous and wore 
present both in the pleura and underlying lung tissue. One section showed a definite, recent, 
pulmonary infarct with the characteristic microscopic findings. Section of tlie pulmonary 
artery supplying the area of the infarct showed a large, antemortem thrombus with massive 
invasion of the the tlirombus and of the vessel walls by mycelial liyphae. Numerous other 
sections of lung show findings consistent with marked pulmonary edema and moderate pul- 
monary emphysema. 



Fig. 1 A. Shows massive invasion of lung and thrombosis of vein oy mycelia. (lOOX)- 

B. Shows high power view of vein in Fig. lA, demonstrating infrequent septation and 

branching of the mycelial structures. (400X). , 

C. Shows numerous branching of hyphae with infrequent septation in necrotic lung 
tissue. (‘lOOX). 

Two sections of pancreas showed the usual irregular lobular arrangement of small com- 
pact acini. There was no evidence of the pathological findings which are usually felt to be 
consistent with diabetes. 
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Ijfirsoii and liis eoAvorlcoi’-s"* ' «« wdl ns l?casonor‘ mid .Spciu:nr,*‘ li.'ivc done* 
some iin’csligalivc Avork mi llio sndinin sail of rit^inolmc acid. Larson cl, nl., in 
t.lio.ir studies of the effect of snrfaeo tension of I lie inenstnnnn upon bacteria and 
toxins, liave slunvn that virulent, strains of oriranisms (linrUlm hthcraihm, 
VipJococcuti pneumoniae, and f^inpincorcua viridans) can lie rendered nonvini- 
lent Avhen suspended in solutions of sodium rif-inoleate. Larson is of tlie belief 
that the son]), by Imverin'r the snrfaeo timsion of the menstminn, cau.ses the bac- 
teria to be more readily ‘‘wetted,” and when the bacteria arc introduced into 
the body their union with the stiecific antibodies is enhanced. Laison did not 
roEcard the action of son]) as involvine a tnu; eheinieai union, nor did he make 
note of any ])hysieal changes in the bacteria thcmselvt's. 


Keasoner'^ has suggested that soaji lather may lie responsible for the rarity 
of the occurrence of extragenital lesitms. Jle observed that when a suspension 
of Treponema pallidum was mixed with certain commercial soa]) solutions mo- 
tility was inhibited at once, and the organisms became swollen, distorted, and 
reduced in number. 


SpenecrV observations have shown that the ilensity of suspensions of cer- 
tain .species of bacteria is reduced to -/.ero by aiipropriati? solutions of .sodium 
ricinolcate. while the density of otiier suspensions is greatly increased. A}ii>ar- 
ently the reaction is an cffe(‘t not dependent ujion the surface tension nor upon 
the liydrogen ion concentration of the menstruum. 


Clinical Study 

Tn this report the results obtained in a study of O.S patients suffering from 
vaginal mycosis are iiresontod. Before the institution of tliorapy an nnlubrieatcd 
speculum examination was made, and a moist-drop jncjiaration was taken for 
microscopic confirmation of the diagnosis. Tn the (iucsti<»nable eases the vaginal 
contents Averc cultured on Sabouraud’s agar medium, and the plates Averc read 
in 24 to 48 hours. 

All patients AVcrc treated by a single method — namely, the vaginal instilla- 
tion of the 3 per cent ricinoleic acid ])rejiarntion. Ajipro.xiniately 5 c.c. of .ielly 
Avere deposited deep into the vagina daily (on retiring) by means of a plastic 
syringe .similar to those u.sed in the instillation of contraceptive .ielly. No 
douches or other medications of an.v kind were used during the course of this 
treatment. Abstinence from coitus Avas advised during the period of treatment. 

All patients presenting synpitoms or abnormal findings in the vaginal secre- 
tions AAmre referred to a special clinic. The single constant coni])laint of iiatients 
Avitli Amginal mycosis Avas pruritus. Other .synpitoms Avere burning about the 
introitus and rectum, dysparcunia, mild leu(;orrhea free of odor, and caseous-like 
material about the introitus and vagina. The jn’inatus varied from a mild to a 
severe unrelenting itch. The burning generall.v coincided Avith the degree of 
pruritus. Byspareunia Avas present in the majority of the severe cases. The 
leucorrliea Avas predominantly scant.y. The A-aginal material is thick, AA'hite, or 
occasionally yelloAvish, caseous-like or “thrush” patches on the Amginal Avails. 
The presence of this material is accompanied by a moderate to scA'cre inflamma- 
tion and edema of the AUilva. Cervical erosions, cervicitis, polyps, and other 
common causes of leucorrliea Avere frequenth* found as incidental lesions. 

Investigational Data 

Table I sIioavs the total number of patients treated Avith 3 per cent ricinoleic 
acid jelly. Of this number 68 Avere gravid, Avliile 30 Avere nonpregnant Avomem 
On further inAmstigation of the nonpregnant group it was found that 5, or_l^ 
per cent, of these patients gave a historj^ as Avell as clinical CAddence of haAung 



THE SPECIFIC TREATMENT OF VAGINAL MYCOSIS 

H. Close Hesseltixe, M.D., and Edmund S. Beckette, M.D., Chicago, III, 
(From the Department of Obstetrics and Gynecology, The University of Chicago and 

The Chicago Lyingdn Hospital) 

V AGINAL mycosis continues to be an annoying problem even with all the 
innumerable agents which are available to the physician today. The causa- 
tive organisms belong to the medical monilia group knovni commonly as Monilia 
albicans or Candida albicans} These fungi are frequently found in the mouth, 
vagina, and intestinal tract of the normal indimdual. 

Vaginal mycosis occurs predominantly during pregnanejL It is assumed 
that the increased amount of glycogen-like material present during gestation 
favors the growth of the Candida albicans. Exceptions to this will be found in 
patients in whom the common sugars (lactose excluded) are used for vaginal 
trichomoniasis therapy, or in postmenopausal individuals on excessive estrogenic 
therapy. Diabetes is another predisposing factor because the infection is related 
directly to the glycosuria, and thus it will be encountered ordinarily in the un- 
controlled diabetic patient. The symptoms in the gravid patient disappear 
immediately after delivery. Fungi may be isolated from the vagina in 14 to 41 
per cent of patients depending upon the type studied.® It is conservative to 
estimate that 25 per cent of all pregnant patients harbor these fungi in the 
vagina. A fair percentage of the group vail develop m^mosis. The sporadic case 
of oral thrush is most likely the result of oral contamination during delivery. 
From these facts it is evident that these organisms are opportunists. 

One of the patients in our Out-Patient Clinic reported the symptomatic 
improvement of her vaginal mycosis following use of a contraceptive jelljL This 
led Hesseltine® to a tliorough investigation of all the ingredients of this jelly 
against a medical monilia (No. 6225) . The technique of Hesseltine and Hoplrins^ 
was employed. Through this work it was found that ricinoleic acid held promise 
as a fungicide for the 'medical monilia. The buifered acid (pH 4.5) jelly was 
found to be nonftingicidal. 

Ricinoleic Acid and Salts 

A study was instituted to evaluate the practical application of ricinoleic 
acid in the treatment of vaginal mycosis. A tragacanth-acacia buffered jeUy was 
used as the vehicle for the ricinoleic acid. The concenti’ations investigated were 
0.75 per cent, 1.5 per cent, 2 per cent, and 3 per cent. All concentrations in vitro 
revealed fungicidal behavior. 

On pilot studies, 3 per cent ricinoleic acid was tolerated satisfactorily. It 
gave relief more quickly than the weaker concentrations and the commercial con- 
traceptive jelly which contained 0.75 per cent ricinoleic acid. It is believed that 
the ricinoleic acid could be equally effective if used in some other type of vehicle, 
such as a vaginal suppository. 
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ihrusli ill the iiowboni as a con.scqucncc of contamination during jiarturitiond'’ 
Another important (juality is tlio simidioity of its aj>plif'alion. This reduces 
the nnmhcr of office visits aTid furnislics adociuale Ircalnienl. directed ])y the 
physician, througli daily self-administration. 

TAni.r, n. Dui’.ation' or 'ri:i;,\TMf;sr tf.s'rn, A.SY.MrTo.MA'nc 


TIME 

1 ITIEOS'ANT 

T ~ lac 

:rp.i:GN'ANT 

1 NO. 

t rr.it rr.ST 

i NO. 

1 rri; ckst 

72 hours 

is 

36 1 -r, 

t 

i so 

1 week 

18 

:u\ t 

17 

03 i'- 

2 Avcelcs 

11 

18 

1 

4 

3 woelvs 

■1 

8 

o 

f* 

t 

•1+ week’s 

1 

O 

0 

0 


TaIJM: III. 'I’OTAt. I.KN'fiTIt OK 'J'i:r..\T.'.o:NT 


DDUATION 

j rUEG.VANT 

1 NO.'.'rKEONAST 

1 NO. j 

I'El: I’ENT 

! NO. i 

I'EI: CENT 

1 week 

0 

0 

0 

0 

2 weeks 

I’t 

9 

•> 

10 

3 ivccks 

5 

1 

0 

17 

4 Aveeks 

11 

16 

r> 

i 

.O BCeks 

10 

15 

1 

3 

C weeks 

6 

9 

s 

27 

7 weeks 

6 

9 

1 

»» 

• > 

8 weeks 

G 

9 


7 

9-12 week’s 

10 

15 

7 

23 

13-10 weeks 

0 

8 

0 

0 

17+ Aveoks 

O 

3 

1 

.3 


OS 


30 



Table IV. Week.s or Gestation' When' Tkeatment Was Initjatep 


TIME OF GESTATION 1 

NUMBER or CASES 1 

FERCENTAGE 

0-4 M’ceks 

1 

1 

5-9 weeks 

0 

0 

10-14 M’ceks 

6 

9 

15-19 Aveeks 

15 

oo 

20-24 Avecks 

13 

19 

25-29 Aveeks 

16 

24 

30-34 Aveeks 

14 

21 

35-39 Aveeks 

3 

4 

40 Avecks 

0 

0 


68 


Table V. Age Ikcicence 



1 PREGNANT 

1 nonpp.egnant 

AGE 

1 NO. 1 PER CENT 

1 NO. 1 ter cent 


15-19 years 

4 

6 

0 

0 

20-24 years 

26 

38 

o 

7 

25-29 years 

IS 

26 

-1 

13 

30-34 years 

16 

24 

13 

43 

firr 

35-39 years 

4 

6 

8 

f* 

40-44 years 

0 

0 

0 

/ 

o 

45-49 years 

0 

0 

1 

O 





















Volume 58 
Number 3 


SPECiriC TEEATMENT OF VAGIiSTAL MYCOSIS 


555 


had vaginal mj^cosis in a recent pregnancy. As shomi in Table I, 74 per cent, 
of the pregnant group and 90 pw cent of the nonpregnant group were considered 
cured. The failures occurred in 26 per cent of tlie pregnant group and in 10 
per cent of the nonpregnant group. 

An analysis of the nonph-egnant failures discloses that all three patients used 
the 3 per cent ricinoleic acid jelly only sporadicall.v. They would use it until 
relieved of their acute distress, then cease treatment. Consequently this group 
was intermittently troubled witli vaginal symptoms. Even so, all of this group 
remained free of their sjmiptoms when employing the material under study. 
Failures in the pregnant group totaled eighteen, with fourteen using the medica- 
tion only sporadicalljc Hence only four were definite failures. The majority of 
this group were sjmiptom free vutliin 48 to 72 hours after the institution of the 
thei’apy. Sjunptoms recurred in one to four weeks if the patient was not cured 
at tile time of interruption of therapy. All patients remained symptom free 
^vhile on the medication. From the gravid group, four women used the medica- 
tion irregularly until delivery. 


Table I. Vaginal Mycosis 


TOTAL NUMBER 

i 


STUDIED 98 

CURED I 

FAILURES 

Pregnant 68 

50 ( 74%) 

18 (26%) 

Nonpregnant 30 

27 (90%) 

3 (10%) 


It is shown in Table II that 36 per cent of the pregnant group and 26 per 
cent of the nonpregnant group became asymptomatic within 72 hours. Within 
one week 72 per cent of the pregnant group and 89 per cent of the nonpregnant 
group were asymptomatic. 

The majority of cases were cured in two to eight weeks. Only a small per- 
centage of the eases required nine or more weeks of therapy. ]\Iost cases will 
respond well within two to four weelts of therapy. A few cases were treated for 
longer periods during the early pliases of this study to determine if there might 
be any tissue intolerance or untoward effect upon the pregnancy. Another small 
group of patients required longer periods of treatment because they used the 
3 per cent ricinoleic acid jellj’ incorrectly. 

In pregnanej^ the majority of the mycotic infections developed in the second 
trimester (Table IV). 

The incidence of the infection in relation to the patient ’s age does not .seem 
particularly significant especially as the age frequency for all pregnant patients 
in the Clinic has not been determined during this study but these data are 
presented in part of the protocol (Table V). 

Comments 

Eieinoleic acid 3 per cent in a buffered acid jelly vehicle is believed to be 
the medication of choice in the treatment of vaginal mycosis. It produces results 
superior to any method which has been tried in this clinic. (Propionate compound 
jelly has not been tried as our study was underway prior to its report.**) 
Ricinoleic acid in 3 per cent concentration in tragacanth-acaeia jelly is a stain- 
less, odorless, nonirritating, and efficient compound which is easily applied by 
means of a plastic syringe. The jelly’s consistency' at body temperature, ad- 
hesiveness, and wetting i^ower permit it to come in intimate contact witli the 
entire vaginal mucosa. In most instances it gives the patient complete relief 
from the intense pruritus within 72 hours and causes a disappearance of the 
causative organism in due time. This action .should reduce the ri.sk oi oral 



558 


]li:SBEI/nN'K AKJ) 
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coinbiniilioiip in a bnso joll. A rojioil. of ^vill }»•• jofulo, 'I'lie coiniiiiuition of 

3 por coni- ricinoloic ucid iiini d.l per corit oxycinimiliiic Kitlfuto 'javc oxcollonl roxults n? 
iiidicaU'd in llio l)ody of llio paper. 

Tlie uaUior.s llmidt llio Orllto T{(>«onridi l-’oundntion for tisoir rooperatirm for tlic 
fjonorous .«uppli('.« of materials wliieli were prepared nt oar sii^i^'estinti!-. 
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Tlie ricinoleic acid jelly has been used over prolonged periods without anj" 
ill effects. There has been no evidence of any sensitivity or intolerance to this 
preparation in this vehicle. Like^vise, there have been no untoward accidents 
in the mothers or the newborn following its use. This therapy has been used 
until near teim in a number of instances. 

The criterion for cure is the absence of the clinical and sjunptomatic signs 
of vaginal mycosis together wuth the failure of recurrence of the infection after 
discontinuance of treatment. Cultures have been used in many, but the mere 
presence of a particular organism is not proof of an active infection. 

_ The causative organism, Monilia albicans, is frequentl 5 >- found in the mouth, 
vagina, intestinal tract, and on the sldn. These sites may easily serve as foci for 
reinfection, with the gastrointestinal tract being the principal offender. Active 
colonization of some portion of the intestinal tract has been demonstrated by 
Benham and Hopkins,^- who have obtained positive cultures from this source for 
periods of over a j’^ear. The frequent scratching of the perirectal and perivulvar- 
cutaneous surfaces, faulty anal hygiene, and the contact of tight garments 
constitute excellent methods of reinoculation of tlie vulva. 

Monilial infections involving other cutaneous areas in association with 
vaginal infections have been noted. These are usuallj’- on the breasts of women, 
and more rarely on the penis of the conjugal partner. Such infections could and 
probably usualty do result from tlie transference of fungus material from the 
vulva and vagina. In view of the fact that the incubation period of oral mycosis 
varies from 24 to 96 hours, and the vaginal incubation time should be comparable, 
some of our failures must be considered as reinfections. 

One cannot stress too strongly the tremendous importance of strict personal 
hj^giene ; consequently prophjdaxis is important. 

Summary 

1. A new and specific therapy for vaginal mycosis is described, namely, 
the use of ricinoleic acid 3 per cent in a buffered acid jelly. 

2. This course of therapy in an uncorrected series produced 74 per cent of 
cures in the pregnant group and 90 per cent of cures in the nonpregnant group. 

3. This method of therapy is characterized by prompt relief of the pruritus, 
disappearance of the causative organism, and prevention of spread of infection 
to other sldn surfaces. 

4. No ill effects or accidents have occurred over extended periods of treat- 
ment to either the mother or newborn. 

5. Use of this preparation affords a convenient and most satisfactory^ method 
of self -treatment for the patient. 

6. It is bdieved that the 3 per cent ricinoleic acid could be carried in sup- 
positories or other suitable vehicles. 

7. The sldn, mouth, and intestinal tract serve as ready foci for reinfection 
of the vagina. 

Correction 

The summarization above may or may not he valid in assigning credit exclusively to 
ricinoleic acid as the specific fungicidal agent. The manufacturing pharmaceutist added 
oxyquinoline (0.1 per cent) as a preservative without approval and without infoiming 
either the authors or the medical director of Ortho Research Foundation. The fact that 
oxyquinoline was added came to light shortly before the galley proofs arrived. 

Since oxyquinoline sulfate does possess some fungicidal action, an investigation was 
begun immediately to evaluate ricinoleic acid and oxyquinoline sulfate separately and in 
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In addition, oerlain siaarific tosis arc Jicccssary for the dia'inosi.s of func- 
tional sterility. Those test.s consist of the followin'/: 

3, I’lnilmnctriiil IjiojiyioK 
2, ^inc.'irs 

a. IcmiM^nitiirc /r:iplt,« 

•1. l'35tiinntion of ttic urinary f'/iisudutrcjini; 

l']ndometrial biopsies usually i-cveal an alnu)nnal lUiltern. Atrophic, pro- 
lifei*alive, or hyperplastic cndonieti'iuni is found when a .secretory {)}tase should 
be present i>reiuenstrually. In .some patients, a secretory phase is found 
throngliont the cycle and Ihi.s, also, i.s abnormal, indieatin/ a retained corpus 
Intciim. 

Vaginal smears and basal temperature gniplis usually Imt not always paral- 
lel these abnormal endometrial limlings. 

The o.sfimatioJi of urinary gonadotropin is valuable inasmuch as an elevated 
gonadotropic titer indicatc.s ])nmary ovaidan dcTiciency with compensatory ])i- 
tnitary overactivity. Absence of minimal amounts of urinary gonadotropin 
point toward pituitary insufficiency. 


Methods of Treatment 

After a thorough physical examination and completion of the laboratory 
investigations, as mentioned above, treatment is in.stituted and carried out ac- 
cording to a definite plan. Thyroid medication is given when indicated. Dietaiy 
adjustments are made, empliasizing the advisability of a high pi-otcin, low fat 
and carbohydrate diet in obese patients. In slim, hypotonic patients, a high 
caloric diet supplemented by vitamins and small daily doses of insulin is ad- 
vised. If no results are obtained within a reasonable period of time, hormonal 
therapy is instituted. If there is still a lack of response within six to 
eight months, “small dose” radiation therapy is administered. 

Many of tlic patients rcfu.se ivadiation thera}>y and lionnonal tlierapy is 
carried out for longer i)eriod.s with intervals of rest. Another group of patients 
who never received hoianonal thera]\v })rcferred the shoi'ter, Ic.ss expensive, and 
less tedious coni*se of i-adiation thera]\v. 

The criteria of .snccc.ss of eitlicr endoerinc or radiation tlierapy consist of 
achieving pregnancy in sterility cases and of re-establishnicnt. of normal mens- 
trual cycles in the unmarried women with .secondary amenorrhea. 


Endocrine Therapy 


The endocrine therapj' consisted chiefly of anterior pituitary or equine 
gonadotropins*^ supplemented by chorionic gonadotropins administered simul- 
taneously or sequentially. Only adequate intensive therapy could be expected 
to be of any value ; casual and irregular treatment is useless and succeeds only in 
discrediting the valiie of hormonal therapy. The equine gonadotropins are ad- 
ministered in doses of 200 to 500 international units for from 4 to 6 injections 
daily or every other day, in the first half of the cycle. Anterior pituitary gona- 
dotropins are administei’cd in a similar manner. Cliorionic gonadotropins arc 
administered in the second half of the cycle or combined with the anterior pi- 
tuitary in the first half of the cycle. 


•The equine gonadotropin was supplied by courtesy of Dr. W. H. Stoner of the 
Pornor-ation in tlie form of Anteron and of Dr. Murray Scott of Ayerst. McKenna and Harn 
son as Antex. Antex Leo was supplied by courtesy of Dr. Claire Folsome of tlie Ortho KC 
search Foundation. Anterior pituitary gonadotropin, A. P. L., was supplied by courtesy o 
br Murray Scott of Ayerst, McKenna and Harrison. 



EVALUATION OF HORMONAL AND RADIATION THERAPY IN 190 
CASES OF FUNCTIONAL STERILITY AND SECONDARY 

AMENORRHEA 

Preliminary Report 

Rita S. Finkler, M.D., Newark, N. J. 

(From the Feivarl:. Belli Israel Hospital) 

I T HAS been estimated that involnntaiy sterility occurs in about 17 per cent 
of all marriages.^ j\Iost clinicians agree that the male is at fault in about 40 
per cent, the female in about 50 per cent, and both partners in about 10 per 
cent of infertile marriages. 

In the female there are many conditions which contribute to sterility, espe- 
cially, tubal and ovarian pathology, genital abnormalities, general systemic dis- 
eases, and nutritional deficiencies. The influence of nervous shock, anxiet}’’, and 
mental diseases on infertility is also well knowji. During the fii’st and second 
World Wars the effect of shock, strain, and anxiety on the physiology of the 
female peWie organs has been thoroughly studied and its injurious effects demon- 
strated." 

Among other causes which frequently plaj’’ an important role in sterility 
are ; thj’roid dysfunctions, pancreatic disturbances, particularly diabetes, and 
metabolic and endocrine disturbances. 

This presentation, however, deals with endocrine disturbances of the in- 
tuitary-ovarian hjqpofunction type with clinical manifestations of sterility, 
secondary amenorrhea, and dysfunctional uterine bleeding, without an> evidence 
of organic pathology. Such type of sterility is designated as “functional” or 

endocrine sterility. 

Since secondary amenorrhea is associated with functional sterility in 94 to 
96 per cent of cases) and since these conditions for the most part have a common 
etiological basis, it is vise to consider them simultaneously . 

It is the purpose of this paper to evaluate tlm relative merits of endocrine 
and radiation therapy in a series of 130 ea.ses witli functional steii ity an 
eases with secondary amenorrhea in women of a younger age gioup. 


Diagnosis 

The question arises as to how one ariaves at a diagnosis estab- 

ity. This diagnosis is made only after the status of the ius3 qvstemic 

lished and a thorough physical examination of the vife A 
diseases, organic pelvic pathology, and mental salpingo- 

ence of tubal patency^ must be established by j,,Tin 7 nic action of 

gram, or both. Basal metabolism, estimation of the ^ routine pro- 

the proteins, a Wassermann test, and a complete blood 

eedures in every ease. 
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O'lu; ‘ii’oaU’.sl majority of our palioiilH woro troalfKl by liic modiOftatiou of 
jlii.S’ l(K*]iui(iuo a.S' follow.s* 

Two liuii(lrc‘(! ]<i!ovolls tli('ra])y was oin])loyr<l witli f).0 iiuii. <' 0 ])pr*r arifl 3 
mm. aluminum filtration at 50 fin. tarjial-skin flistaiU'C'. 'Pin' half value layor 
was 3 mm. coijj^or. The ovarian fiobls w(iro b by .10 I’tii. ami the iiituitary fiehls 
() l)y 8 cm. A va^nnal examination wa.s jjerformed in all marrieO wfimen ami tlio 
exact, location of each ovary was marketl on the .skin of the antcrif)r and posterior 
pelvis. In unmarried women, the ovarian location was ap{)ro:<imatcd by inoan.s 
of rectal examination. In most <if the ea.ses four treatments were driven within a 
total interval of two weeks. The first trisuinent was tielivered to the anterior 
riiiht. and left ovary, the. second to the rifrht lati'ral fiitniiary field, the third to 
the posterior right and left ovary ami tlie fourth to the left lateral pituitary 
area. The .skin doses were .so calculated as to deliver a toWd of 8U r. into each 
ovary and into the jiituitary gland. A few of the patients received similar 
thora])y in weekly treatments over a jieriod of three week.s. As far as possibh; 
the technique was lo'pt constant for purposes of investigation. 

It. is understood that judjter iirecaulions must be taken before instituting 
radiation therapy. In secondary amenorrhea it is impiuative to <lo a h'riedinan 
tesl l)eforc starting. In menstruating women tln-rajiy should be started im- 
mediately after the men.ses. IMarital relations shonhl be forbidden during the 
eour.se of therajiy. These inecautions preclmh' the po.-^sibilily of irradiating a, 
women who may already have conceived. Ibssults of ra<liation therajiy are ana- 
lyzed in Tables 1. 11, and 111. 


Tabi.i: in. 


Timc. IxTia:v.\t, Pktwkc.v Kaiuatio.v .\si> 7)i.\(!Nn.si.s or Pr.r.ONWXCV 


tVitliiu 2 iiiontlis 

1» ease.'’ 

W'itliin 3 months 

1 ease 

Williiu •! inontlis 

2 easc.s 

tVitliin G inontlis 

2 ca.'.e.^ 

Within 7 months 

.’1 eases 

Within 10 montlis 

2 eases 

Within 1 veur 

1 <‘ase 


Discussion 


In our scries of 76 patients treated with endocrine therajiy, conception oc- 
curred in 20 patients or 34.2 per cent (Table 1 ). Some clinicians report liigher 
percentages of success. "Winston,-' reiiorted conception in 44 per cent of cases, 
Hall,'"’ in 55 per cent. Davis and Koil’,-- Siogler,""’ and Campbell and Sevring- 
liaus-' report favorable rc.sults with pituitary and equine gonadotropins. 
berg’ slated that the administration of equine and chorionic gonadotropins ia 
suitable dosages almost alwa.vs corrects secondary amenorrhea and functional 
sterilitjG Other workers, however, report poor results with equine and ehoriomc 
gonadotropins.-'^’ -® Our results with endocrine therapy fall midwa.y between 
the enthusiasm of the former workers and the pessimism of the latter. In ^^cw 
of a rather fair percentage of sucee.ss which may be obtained with ciidocrine 
therapy I feel that patients should be given an adequate trial with liormonal 
therapy before radiation is attempted. Allhongli there have been no untoward 
results on the offspring of the first generation of tho.se treated with radiotlierapy? 
possible genetic mutations in the third or fonrtli generation must be considered. 

There is one point wliicli is worthy of note in passing; Pour patients who 
did not conceive re-established a normal endometrial pattern. Although tins 


‘Great appreciation is extended to Drs. Milton Friedman and Caryc-Belle 
tvented tlie majority of our patients with radiation therapy. We also express oin app 
elation to Dr. Louis Levonson who treated some of the patients in tliis group. 
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The variations in these techniques iiave been evolved by Hamblen/ Mazer/ 
Hall/ Rydberg,' Hawldnson,® and others. While we used several variations 
suggested, our best results were obtained with the Rydberg technique. 

The possibility of forming antihormones must be remembered when large 
doses of either anterior pituitary or equine gonadotropins are used. According 
to Leatham and Rakolf,'’ equine gonadotropins de\'elop specific antihormones 
after prolonged use of large doses. Nonsijeeifie aiitihormones may be produced 
by anterior pituitary gonadotropins. In order to avoid this possibility Avhich 
would negate the value of the therapy, these hormones should be used in large 
doses for short specified i^eriods. The use of pituitary and equine gonadotroiuns 
should be alternated and a period of rest should be allowed after each series. 

The above stimulative therapy will not achieve the desired results if the 
receptor organs (the uterus and the tubes) are h 3 ’-poplastie. It is, therefore, 
necessaiy in such cases to produce growth and development by a pretreatment 
with sex steroids, such as esti’ogens and progestin. Results of endocrine therap.y 
are analj^zed in Tables I and II. 

Table I. Functional Sterility 


1. Age , 19 to 37 years 

2. Duration of Sterility 2 to 13 years 

3. Endocrine Therapy 76 eases 

4. Radiation Therajiy 54 cases 

37 endocrine resistent 
17 radiation only 


Average age, 27 years 
Average, 4i/i years 
Conception 26 cases (34.2%) 
Miscarriages 4 cases 
Conception 20 cases (35.2%) 
Miscarriages 2 cases 

Conception 12 cases (32.5%) 
Conception 8 cases (47%) 


Table II. 60 Cases op Secondary Amenorrhea in Unmarried Women 

T. Age 16 to 29 years Average age, 21 years 

2. Interval hotween periods 4 months to 3 years Average, 7 months 

3. Endocrine therapy 32 cases 40.6% re-established periods 

4. Radiation therapy 28 cases 46.4% re-established periods 

Note: Of the 28 radiation therapy cases, 23 had previous endocrine therapy and 5 had 
no previous endocrine therapy. 


Radiation Therapy 

IiTadiation of the pituitary and ovarian regions for the relief of “func- 
tional sterility” in the female is a universally accepted therapeutic iirocedure. 

This therapeutic approach to the problem of sterility originated in Eurofie, 
when Halberstaedter,'“ established the selectivity of the x-rays for the ovaiy in 
1905 and Beclere,"i in 1926, reported the beneficial effects of roentgen irradiation 
of the pituitary in a case of secondary amenorrhea. 

In this country, Rongy^^ and Rubin^^ were the first to appty this form of 
therapy in eases of functional sterility and secondary amenorrhea. In 1926, 
Ruliin reported his first series of nine cases with a high percentage of successes ; 
he later induced Raplan, a radio-therapist, to extend this form of therap}’^ to a 
large group of suitable cases with veiy encouraging results. 

Several other clinicians and radiologists, Bdeiken,^® Mazer,^® Finlder and 
Friedman,^" Friedman and Finlder,^® Hanman,^® and Dripps,^® applied this 
form of therapy and reported from 40 to 50 per cent successful results. 

The original teclinique used bj'^ 'Kaplan was carried out by several clinicians 
with only slight valuations in the dosage and number of treatments. 
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indicates liartial response to tliei’ai')}'' it cannot be included in this group of suc- 
cessful cases. 

Of the group -who were treated by means of endoerines, four of the twenty- 
six conceptions resulted in abortion. This figure of about 15 per cent can be 
considered within the normal range of expectation. 

In reference to secondary amenorrhea (Table TI), our figures of re-establish- 
ment of menses in 40.6 per cent of cases arc in agreement with those of many 
otlier workers. It is to be noted that the average age is 21 as compared to 27 
years in tliose witli functional sterility. It is, therefore, logical to assume that in 
the younger age grouj) the end organs arc more receptive to endocrine stimula- 
tion. 

In reference to radiation tlierapy for functional sterility (Table I), twenty 
out of a total of fifty-four eases conceived (35.5 per cent). It must be noted 
that seventeen of the fifty-four cases had previously been treated with endocrine 
therapy and must be considered as endocrine resistant. Considering that these 
posed a more difficult prol)]cm from a therapeutic point of view, tliis percentage 
of success cannot be used as a true index of the value of radiation therapy. A 
more justifial^le evaluation would be from a series of cases Avhich had no previous 
endocrine therapy. Of 17 patients in this group, eight, or 47 per cent, conceived. 

Ill the irradiated group, of the tiventy patients that conceived, there were 
only two miscarriages (10 per cent), a figure which is well below the normal 
expectancy. 

We were impressed with the rapidity of re.sponse to radiation therapy and 
analyzed the twenty women who conceived (see Table III). As seen from the 
table, nine patients conceived within two months and of this group four con- 
ceived within six weeks. The promptne.ss with which conception followed the 
therapy demonstrated that the success is not a coincidence. 

It is impo.ssible to prepare such a table for endocrine therapy because this 
type of treatment is more prolonged and more difficult to evaluate. ^ 

Again, in secondary amenorrhea, as in functional sterility, radiation therapy 
has proved to bo more* successful in our 2S cases, 23 of wliich were endocrine 
resistant. In 46.4 per cent, nonnal menses were re-established. 

Conclusions 


1. One hundred thirty cases of functional sterility and sixty cases of sec- 
ondaiy amenorrhea are reviewed for the purpose of evaluating the I’elative 
merits of hormonal and radiation therapy; one hundred eight cases were treated 
with endocrine therapy and eighty-two cases with radiation therapy. 

2. In functional sterility, conception took iilace in 34.2 per cent of jiatients 
treated with hormones and 35.2 per cent treated with radiation. 

3. In secondary amenorrhea, periods were re-established in 40.6 per cent 
of patients treated vlth hormonal therapy and 46.4 per cent of patients treated 
with radiation therapy. 

4. Although radiation would appear to be ideal because of the high per- 
centages of success, moi’e rapid response and eeonomj’', great care must be ex- 
ercised in the pi’oper selection and studj’’ of cases considered for radiation thei- 
apy. 
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inl’ant. This is slif^htly lii^lun* than tin; gfumvil iiieidfiice of ])rit(ii?rraviflas aTul 
])rimiparas. Tliore. was also a slight inoraaso. in tho inaidenca of inT-matnir! 
rupture of llic ineinhrajies among })nlient« of high gravidity aiid high parity. 

Gcaialion Period. — Forty-eight ])atienl.s wen* at lorm, thirty-four in tlu.* 
eightli nioJdli, fiflee?! in tlio seventli niotjili, and fua itt the fifth and .sj.sth inonth.s 
of pregnaney. 

Time, Jniervol . — The Ifmgth of time hehveen rupture of the niemhrr.nes and 
tlie onset of ]al)or vai'ied from less than on<‘ liour to fifty-six <lays. Jfnjiture m' 
the membranes f)eeiirr('<l most frognently (thirty-three eases) between twenty- 
four liours aud forty-eight liours before the onset of labor, 

Cansc .' — 111 all iustaiieos, rupture of the memhranex wa.s Kpontaueou.s. 
There was no liistory of tranma or other a])i)arent pre»li.si)osing eaiise. 

Toxemia . — There v.ere only seven pre-eclamplie patients. This is lower 
than the average iucidenee, 

hidnction of Lahor . — In 05 cases the onset of labor v.a.s .sj;ontaneous. 
There was induction with eastor oil (in a few in.slanees (juininc was added) 
in thirty-one eases; there was induction by I'itnitrin in nju* ease, and there was 
bag induction in five eases. 

Duraiion of Lahor . — The average duration of labor showed no inereasf- nor 
decrease from the average length of lahor in eases witluitit premature rnplnrc of 
the membranes, irowcvoi*. Ilie mode .showed a .shorter duration of labor. Ca.scs 
in which the length of labor was increased were those in which abnormal 
prc.sentations or disproportion was present, 

Preseniaiion . — Tn eighty-four eases there was vtu-tex presentation; in 
sixteen cases, brooch presentation, and in four case.s, transverse j)re.sentation. 
There were two sets of twins in this series. 

Prolapse of the cord occurred in seven ca.so.s. lh-olnp.se of an ann occurred 
in three eases. 

Type of Delivery . — The methods of delivery were as follow.s: 


SponUiTicnu.'; vertex 

111 

Elective low forceps 

n 

Operntivc forceps 

Internal podalic version and extniction 

10 

From vertex prc.scntation 

n 

From tninsvcr.se pre.sentation 

a 

Dulir.«.sen ’.s incision and operative forc<'j)s 

t 

Spontaneous breech 

*1 

.) 

Breech aided 

4 

Breech extraction 

G 

Spontaneous evolution aided 

1 

Cesarean section 

1 


Uterine insertion of Bi-aun hag was employed for cervical dilatation in 
eight cases. 

Maternal 3Iorhidiiy . — There were three eases of prepartum fever, twelve 
eases of intrapartum fever, and eighteen cases of postpartum morbidity. The 
longest period of hospitalization po.st parlum of any case was eighteen days. 
One patient had pyelitis post partum. In one instance, a stitch abscess developed 
in the episiotomy wound. 

In correlating fever or morhiditj" with the length of time between rupture ot 
membranes and onset of labor, it was found that all three cases of prepartum 
fever occurred in the 24 to 96 hour period. Seven of the Uvclve patients vdtn 
intrapartum fever were in the 24 to 72 hour group. Among the eighteen patients 
who had postpartum morbidity, ten were in the 1 to 12 hour period, five in the 
12 to 72 hour period, three in the 72 to 240 hour period, and none in the period 
over 240 hours. 



PREMATURE RUPTURE OF THE MEMBRANES- 

H. T. Atkins, M.D., Cincinnati, Ohio 

(From the J)i:partmcni of OVsiefrics, University of Cincbinati CoUege of Medicine, and the 

Cincinnati General Hospital^ 

P BEj\IATUE‘E rupture of tlie membranes definition is the rupture of 
the membranes at any time before tlie onset of labor. 

The incidence of premature rupture is stated by recent authors of large 
series of eases to be higher than 10 per cent. This seemingly high incidence 
IS due to strict adlierence to the definition. In about 60 per cent of the cases 
of premature rupture of the mebranes the onset of labor is almost simultaneous 
wdth rupture ; in a large portion of the remaining 40 per cent labor starts with- 
in several hours after rupture. 

Material and Methods 

A survey is presented of 102 patients with premature rupture of the 
membranes at the Cincinnati General Hospital over the period from January, 
1936, to Maj’’, 1941. The total number of deliveries in these years was approxi- 
mately 12,800. In reviewing the histories catalogued as premature rupture 
of the membranes, many had to be discarded iiecause they were not instances 
of premature rupture of the memliranes, but rather, rupture of the membranes 
early in labor. Obvious!}’’, the greater percentage of premature rupture of the 
membranes was not catalogued at all. Failure to catalogue premature rupture 
of the membranes appears to lie a common offense. It seems especially easy to 
neglect to record this fact Avhen the rupture of the membranes was followed 
shortly afterward by the onset of labor or when the patient had a favorable 
and uncomplicated course. Therefore, in this small scries of eases there is a 
disproportionately high incidence of prolonged periods between rupture of the 
membranes and the onset of labor and a disproportionately large number of com- 
plications. This does not necessarily imply a correlation between length of 
time of rupture of the membranes and complications of labor and deliver;^ be- 
cause in many patients with complications rupture of the membranes preceded 
the onset of labor by a short interval. 

Data compiled from this series include; age, color, gravidity, parity, 
gestation period, length of time between rupture of the membranes and onset 
of labor, trauma or any other apparent cause for rupture of the membranes, 
toxemia, methods of induction of labor, duration of labor, presentation, 
methods of delivery, morbidity and complications, and infant mortality. 

Results 

A.gc . — Premature rupture of the membranes occurred most frequently in 
the age period from 20 to 25 years. There were no patients over 40 years of age 
in this series. 

Color . — In this series the distribution according to color was equal. 

Gravidity and Parity . — There were thirty-three patients in their ,^^st 
pregnancy and seven additional women who had not prewously borne a viable 

‘Read before the Cincinnati Obstetrical Society, May 20, 1948. 
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vertex prcscntalion there were 7*1 infants anrl only three deaths, All of those 
infants were stillborn. One had a mother with untreated syphilis, and iii.s death 
oeciuTcd in1ra])artmn. In the other two eases, the membranes had ruptured 
41 and 66 liours, respeetively, before the onset of labor, d'ho birth Avei.Ldits were 
5 pounds, 15 ounces and 6 ])ounds, 10 ounces, and both of the itifatils were 
macerated. Labor was not induced and it was of avoram* duration. Delivery 
was spontaneous. The autopsies showed a subarachnoid heniorrhaoo in one 
infant and no conclusive findings in the other. Two infant (leaths occurred 
among the eleven uncomplicated breech pre.sen tat ions. Both of these infant.s 
wore lU’cimiturc. Labor was induced in one of these cases by Braun bag. The 
thirteen remaining infant deaths occurred with transverse presentations, ecphalo* 
jmlvic disproportion, and prolapsed cord on admissioti to the hosi)ital. 


There was no definite correlation between the corrected infant mortality 
and the length of time, between the rupture of the membratics and the onset of 
labor, except that there wjis no increa.se in the mortality rate in instances in 
which the time interval was 4R hours or more. 


An attempt to evaluate the results of interference was made by comparing 
the infant mortality in cases in which there was no attempt at induction of 
labor, cases in which there was induction of labor with castor oil or in a fcAv 
cases castor oil with quinine, and ca.ses in which there was bag induction. The 
infant mortality rate was the same with sjmntaneous onset of labor as with 
induction of labor by castor oil; it was higher in ca.ses in which a uterine Braun 
bag was xiscd for induction of labor. It was dilYieult to evaluate how effective 
castor oil was in hastening the on.sct of labor. 


Summary 

In this scries of 102 cases of ])rcmaturc rupture of the membranes we have 
found that : 

1. Age, color, gravidity, and parity were not .significant factors. 

2. There was no increase in the incidence of pre-eclampsia. 

3. There was no history of trauma or other apimrent cause for rupture 
of the membranes. 

4. There Avas an increased incidence of malprcscntations, cephalopelvic 
disproportion, and prolapsed cord. 

5. The time interval betAveen rupture of thc,mom[>ranes and the onset of 
labor ranged from less than one hour to fifty-six days. 

6. The duration of labor Avas not increased. 

7. Postpartvnn morbidity Avas not additionally pi’olonged Avhen there Avas a 
"long interval betAveen rupture of the membranes and onset of labor. 

S. The infant mortality Avas not increased AA'ith prolongation of the interA^al 
betAveen rupture of the membranes and onset of labor. 

9. The infant mortality rate AA'as the same Avith spontaneous onset of labor 
as AAuth induction of labor AA'ith castor oil. The infant mortality Avas higher 
Avhen labor Avas induced by uterine insertion of Braun bag. 

10. The total infant mortality Avas high, but in uncomplicated eases it Avas 
only slightly above average. 
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The period of this study in part antedated the employment of prophylactic 
chemotheraiDy, which is now routine. 

Maternal Morialiiy . — There was one death in this series. The cause of death 
was lobar pneumonia, post partnm, and the patient died on the eleventh post- 
partum day. Her membranes had raptured 24 hours before onset of labor. 


TIME INTERVAL BETWEEN RUPTURE OF MEMBRANES S ONSET OF LABOR 



Time Interval in Hours 


FiS. 1. 

INFANT MORTALITY 

CORRECTED FOR CONGENITAL MALFORMATIONS INCOMPATIBLE WITH LIFE 


AND NON-VIABLE PREMATURE INFANTS 



Tofol No.n 30 10 29 10 9 4 

Deolhs ■ 5 2 8 12 0 

Deaths(%) 16.6 20.0 27.6 10.0 22.2 0 


Fie. 2. 

Infant MortdUiy. — The uneorreeted infant mortality was 30 out oi 104 
infants, or 28.8 per cent. Making corrections for non viable premature infants 
and for congenital malformations incompatible with life, the mortality was 
18 out of 92 infants, or 19.6 per cent. There Avere 65 infants in the series whose 
birth weight Avas over 2,500 Gni. (5 pounds, 8 ounces), and 39 infants whose 
birth Aveight Avas 2,500 Gm. or less. TAvelve of the infant deaths occurred m 
the former group. A breakdoAvn of the infant mortality Avas made into the un- 
complicated group and into the gi’enp composed of transA’^erse jjresentation, 
lapsed cord, and cephalopelvic disproportion. In the group of bmeomplicated 




THE RELATIONSHIP BETWEEN THE HEMORRHAGIC BLOOD 
DYSGRASIAS AND HYPERMENORRHEA 


Au.ax C. Baksms (Joi.ijMUfjs, Ohio 

(From th( J)/ ]>nr( mt i>( of Ohf-li I rirs niul (itlnu'oloini, Thr Ohio I" uit i r.^Uy ('olUor 

of Miilii'ity ) 

T ]IAT llio lioinorrliaj^ic blood dysci-asias iiwiy be as-^ociatr-d with hyper- 
inciiorrbca is r(!Co,u:niz<'d,'’ * and cxo^Ksivc' luonstnial flow may ua^Il be tlu* 
present inp: syinptoni in women whose final diagnosis is lhrnmbo(-yt<ipenie 
pnrpiira.'’ The meclianism of fliis relationship remains nninvesf ipaled, iiow- 
cver, it liavine lieon jrenerally assumed that nterine bleerline is emit rolled by 
the same mechanism by which rhexis in general is efuit rolled.* (vrossen and 
Crossen exemplify this assnmj^tion when they state that “nterine Itleedine may 
be due to the condition of the bloo«l without any local disease.”- The oppor- 
tunity during the jjast three years to see, in eonsuliation, a considerable number 
of women with hematologic jirobleins* lists convinced the author of the incorrect- 
ness of this statement ; sind the present report suggests a possible mechanism by 
which the patient with liemorrhagic tendencies nmy acquire hypermenorrhea. 
The studies recorded are btised on (a) menstrual blood loss measurements in 
])atients whose clotting mechanism was artificially altered, (b) a survey of the 
historie.s of women suffering from hcmatidogic disease with bleeding tendencies 
(thromboeytopenie purimra, ajilastie anemia, etc.), and (e) a rcAiew of the 
pelvic findings, both gross and histologic, in a series of such jiatients. 

A. Blood Lotis Meosurcoicnts. — ^Under normal circumstances menstrual 
blood has no clotting mechanism,'’ and would jio.ssibly be unaffocted by altera- 
tions in the circulating blood coagulability. Furthermore, it has been demon- 
strated that the other physiologically nonclotting form of nterine blood, post- 
partum blood, is not incix'ased in amount by hemorrhagic tendencies in the 
peripheral blood.*^ Accordingly, blood loss measurements, using the method 
previously described,' were carried out on each of si.x women through two con- 
secutive menstrual jicriods. 

With each patient one of the two ])eriods Avas considered the control (the 
first in five of the cases, the second in one) ; during the other period the patient 
received anti-coagulant medications. In three of the sub.iects, dicumarol was 
started forty-eight hours prioi- to the expected onset of flow, and the prothrombin 
level held below 20 per cent for at least tAvo days of the period. In the remain- 
ing three patients heparin was administered and the clotting time raised above 
twenty-five minutes for at least thirty-six hours of the jicriod. In no patient was 
there a substantial increase of flow during the treated ])eriod, and averaging the 
groups, the blood loss for the treated and the control periods was approxiinatel.A* 
identical. There was, in other words, no immediate increase in amount of blood 
lost reflecting these particular altcr.ations in clotting mechanism. 

B. The Histones . — The records of 200 patients with hemorrhagic blood 
dyscrasias were reviewed. Of these, 61 Avere AA'oinen Avithin the menstrual yeai’s 

*The author wi-shes to express his appreciation to the members of the Kinsman Hail 
Hematology Clinic for their cooperation in making patients available for this study. 
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Conclusions 

This survey shows that in eases of premature rupture of the membranes 
without other complications conservative treatment is indicated. The patient 
should be hospitalized, spontaneous onset of labor should be awaited or a 
medical induction with castor oil maj^' be allowed, and there should be no inter- 
ference with normal labor. Chemotherapy maj' be administered as a prophylactic 
measure. 
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A(‘,tuall.v lluM'o. were inoi’ci lu'lvic losimis tli.'in jIhtc wcia jjalifnils who liafi 
lirosonlod a histoiw of iiu'iislnial ahjiormality, hut llu- poiiii of intorost is lhat 
every jiatit'nl. with siieh a liisfory had a pelvic lesion wliieli eonld have I^eeii 
held aeconniablo for lior hyperineiiorrliea. 

Cnrrenf Caxrn. — 'J’hron"^h tiie eonrtosy of Drs, t'harle.s A. Doan and Jiniee 
K. Wiseman, it has bt;en ])ossible. for the past year and one-half to jierfona a 
dilatation and eurettai'c at the time of spleneetoniy on all women in the men- 
slrnal years with thromboeyloiH.mie, purpura and assoeiated hypermenorrhea. 
Combined with this, the jielvis has been exidoicd manually from within the 
abdomen at surjrery. Seven jiatients have been so examin(>d atid in ;m additi<tna! 
three eases it has been possible to <tblajn jiathotopie material frmn nwneeoiojrie 
oi)erations performed elsewhei'c after the onset- of symptomatolo<ry but }»rior to 
the patient’s j-ejiistration at this hospital. Jn the tlirc'e j)atients operated upon 
elsewliere, ehoeolate eysts of the ovaries wme eneountored in one ease, an old 
tuboovarian ]U‘oeess in ojie. while in the third j)atient s'-etioiis of the removed 
nterns revealed a mai-ked hyperplasia of a nonseeretfiry endometrium in an 
othenvisc normal-a])pearintj: orpan. M'he limlin^s in the seven jiatient.s seen in 
this hospital are reeurded in Tai)Ie II. Twf» of these ]>;ilients (.N'o. 2 and No. 2) 
are still under therapy I'oi- mild hyjM'rmenorrhea. tlur spleneelomy haviti" cor- 
rected the blond pieture and i^urpurie tendeney hut nt)t the exi-essivc men.ses. 


T.uii.r. II 


I’A- 

TIKNT 

KxnoMr.TiavM 

VTunfs 

Ti'nr.s 

OV.MUKS 

1 

Swiss elioesfi h\yer- 
])lnsin 

Large noriiinl 

Negat ive 

irnilateral cliocolatc 
cyst 

2 

Tiitersiiliiil hyper- 
plasin 

Normal 

Old jielvie inllam- 
mutorv disease 

Multiple small un- 
rnpt tired follicle.'' 

3 

Intor.stitial and gland- 
ular hyjjerplasia 

ikriilti)(le 

fdiroids 

Negative 

Ne pi live 

4 

Tntcr.stif ial hyper- 
plasia 

I/arge, con- 
gested 

Old pelvic inllam- 
matory disease? 

Old tubal hemnr- 
rhage 7 

Negative 

5 

Normal nonseeretory 

Normal 

Negative 

Bilateral chocolate 
evsts 

G 

Swiss cheese hyper- 
plasia 

Normal 

Active tnhal bleed- 
ing bilateral 

Tuliovarian mass 
on left 

7 

Glandular hyper- 
plasia 

Normal 

Negat ive 

Normal size. Not 
visualized. 


Discussion 

To assume that alterations in the clotting mochanis'm of the circulating 
blood lead directly, without any local disease, to hypermcnorrliea, commits one to 
the converse proposition that in a normal woman the duration and amount of 
menstrual flow is a function of the coagulability of the peripheral blood. In 
general, it has been felt that in normal women both the duration and the amount 
of menstrual flow have an endocrine control. 

It is not the purpose of this paper to attempt to demonstrate in detail the 
etiologic relationship between the various pelvic findings encountered and 
hypermenorrhea. Admittedly, the morphologic findings in bleeding patients are 
often tenuous as etiologic explanations, and in cases of functional bleeding con- 
sist most often of hyperplasia of a nonsecretoiy endometrium which presumably 
reflects an endocrine imbalance. But it should bo stressed that any one of the 
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(13 to 50). One patient iiad originallA' presented iierself at the Gynecolog}’ 
Clinic with fibroids, and her record is not considered here. Of the remaining 
patients, twelve had or had had marked hyiDermeiiorrhea. Considered alone, 
these figures are not significant, since tliej' must be compared to the average 
incidence of hj^permenorrhea in the clinic population. As a control group, there- 
fore, 60 eonseeutive women in the same age range who had registered in the 
Medical Out-patient Department were considered. Six of this group of patients 
had or had had a history of hypermenorrhea. These figures are summarized in 
Table I, and indicate that a history of hj'permenorrhea is twice as frequent in 
the hemoiTliagie blood dj'serasias as in the average clinic population. 


Table I 



AA'OMEN IN 
MENSTRUAL AGE 

NUMBER AVITII 

HYPERMENORRHEA 

PER CENT 

Thrombocytopenic purpura 

45 

11 


Aplastic anemia 

15 

1 



«0 

12 

20 

Medical Out-Patient Department 

60 

6 

10 


111 reviewing these records, four eases were found in which ovarian irradia- 
tion or surgical castration had halted the excessive menstrual flow, although the 
hematologic picture remained unchanged, and the patient continued to manifest 
purpuric symptoms elsewhere. This would indicate that the excessive menses 
of the patient with hematologically caused bleeding tendencies niay not be 
entirely analagous in its mechanism to the generalized inirpuric manifestations. 

Finally, one must be concerned about the 80 per cent of patients with 
hemorrhagic blood dyscrasias who did not display any alteration in their regular 
menstrual history. If the hypermenorrhea is explained simply on the grounds 
that the blood circulating through the uterus possesses a clotting defect, it ivould 
be reasonable to expect it to be, like the purpuric spots on the skin, an almost 
universal symptom. Some additional factor, other than the blood disease per se, 
must contribute the difference between those women who suffer excessive men- 
strual flow and those who do not. 

0. The Pelvic Information as to the pelvic status of these patients 

was obtained from two sources: a review of i^ostmortem material and an 
investigation of current cases. 

Postvioi'tevis. — ^Material was available in the files of the Department oi 
Pathology from 35 patients. These were Avomen between the ages of 13 and oO 
years in whom the liistory Avas adequate fi’om the gynecologic point of vieAv. In 
tills partieiilai* group Avere included the leucemia patients as aa’cII as those AA’itli 
thrombocytopenia and aplastic anemia. Taa'o of those patients had preyiousl.A’ 
had hysterectomies, and of the remaining 33, ten had a history of a dcnnite ana 
substantial increase in menstrual floAv. A rcAueAv of the pathologic material m 
these 33 eases revealed the f olloAAung pehuc entities : 

Leuceinic infiltration (myometrium or endometrium) .'5 

Fibroids 

Endometrial polyps 

Endometrial polyps and fibroids coexisting 1 

Subendometrial hemorrhage ^ 

Tubal hemorrhage ^ 

Chocolate cysts of the ovary or ovaries 2 

Follicular “cystic degeneration” of the ovaries 1 

O 

Endometrial hyperplasia 




HETEROSPECIFIO BLOOD GROUP PREGNANCY IN HEMOLYTIC 
DISEASE OF THE NEWBORN' 


•JoSin’I! (.JHUNDdlM'KU, M.l)., XPAVAIIK. X. .1. 

(Vrum llir of Liilinrutorifu, Xmuirl: Jii fh It-rail Jlmjnlnl, Xt vnrk. X( <i.' J> rfi y, 

ami tin Jlll-Ct uti r at Xi irarl: ]Uth tf.r(it l Ui><itital) 


R EPOHT.S on isoiiiiinuni/.iitioti durin" a licttM'dspccific Idood yroup prpgiiaii<;y 
by llio A and B a!Jriilutinop:(?ns ai-o irlativoly rare ht ftoinpai-isMii vrith tbo 
vast imniber of i)nl)licati(»n.s doalin*' with tin* iinimiid/.inir process l)y tlic RII 
factor. 

A review of the literature einpbasi/.cs confusion which exists over many 
questions in relation to this ]>roblein. All authors now a!-Mc<r that coni;enital 
hemolytic disease of the newborn due to A-B .sensitization usurdly take.s a milder 
cour.se with frequent .si)ontaneous recovery than tliat due to HU-sensitization. 
However, severe or oven fatal eases with liver damayc and kernictern.s also occur 
in cases in which the A and B a^'alntitni'rens arc the basis of isoimmunization. 
Attcm])ts have boon made to arrive at a plansibh* explanation of .some of its 
features. To analyze why isoimmunization with the A and B a.utjrlulinofiens is so 
infrequent, the followinji factors have i)e(*n sufqrcsted: lack of placental permea- 
bility to anti-A and anti-13; neutralization of the.se stibstanees by water-soluble 
A and B Grou]) substances present in the fetal iilasma; lack of sensitivity of the 
fetal erythrocytes; and diminished activity of anti-A and anli-B at body tem- 
perature.® 


Case reports on isoimmunization duo to A-B sensitization are found in the 
American and English literature. AViener" rej)catedly mentioned its im- 
portance. The quality and quantity of an abnoi'inal antibody, he bclievc.s, deter- 
mine the varying clinical manifestations of erythroblastosis fetalis and, from this 
point of view, he, therefore, .s]ieci(ies three varieties of this disease; namely, 
icterus gravis, congenital hemolytic disease, and icterus ])raccox. The icterus 
praecox syndrome is commonly associated with A-B .sensitization. According to 
rialbrecht,® icterus praecox is a mildei* form of jiathologic icterus with minimal 
or no hemorrhagic manifc.stations. AVicner'" explains the le.ss severe character 
on several bases: the natural phy.siologic character of the a and b agglutinins in 
maternal sera, which have in general little or no harmful efl'ect on fetuses belong- 
ing to Groups A, B. and AB, the u.sually low titer of the agglutinins, and the 
fact that the natural isoagglutinins i)resumab]y arc larger molecular aggregates 
which do not traverse the placenta easily. 

Boorman, Dodd, et al.®* ■* reported several eases. They felt that the amount 
of free A and B agglutinogen in the fetal plasma and body fluids plays a ma.ior 
role in the neutralization of maternal a and b agglutinins. Other investigatoi'S' 
could not find an appreciable amount of group specific substances in a number 
of eases. Tovey® believes that the placenta exerts a definite limiting effect upon 
the extent to which the maternal anti-A and anti-B agglutinins can enter the 
baby’s circulation. Polayes"* ® reported a number of eases of isoimmunization 
by the A and B agglutinogen. Aubert* investigated one case with a remarkably 
high anti-A titer in a mother’s serum. 

•Aided by e gr.'int from tlic Newark Beth Israel Ho.spilal Re.search Foundation. 
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patients examined in this group presented sufKcient evidence to justify a diag- 
nosis of bleeding on a strictly gynecologic basis, functional or organic, if the 
blood picture had not been known. 

On considering the data cited above, therefore, it is suggested that: (1) a 
woman with hemorrhagic blood dysci'asia will not acquire hypermenorrhea witli- 
out the intermediaiy of a local pelvic abnormality; (2) from the strictly 
gynecologic point of view this local finding would usually be considered sufficient 
to explain the bleeding organically, or to justity the diagnosis of functional 
bleeding of presumed endocrine cause; and (3) in most instances the local pelvic 
lesion itself results from the coagulation defect of the circulating blood (tubal 
hemorrhages, chocolate cysts of the ovary, etc.). 

Essentialty this would represent a reclassiheation of tlie factors to be con- 
sidered in the etiology of In^permenorrhea. The hemorrhagic blood dyserasias 
would not be classed as S3’stemie- causes, but as contributing to a local pehde 
cause of excessive bleeding. From the immediate practical vie-wpoint, these 
tenets would re-emphasize the fact (forgotten in tlie patients surgically castrated 
prior to being seen in the Hematology Clinic) that the finding of tubal or 
ovarian masses in women with exaggerated menstrual flow may indicate the 
imme^ate, but not neeessarib' the entire etiology. Investigation of the he- 
niatololgie S 3 'stem remains imperative. 


Conclusions 

. Ill a consideration of the relationship between excessive menstrual flow 
and blood d 3 ’’serasias with bleeding’ tendencies, it has been determined that : 

1. Patients treated with dicumarol and heparin during a period showed no 
increase in amount of menstrual blood lost. 

2. Those patients Avith hemorrhagic blood dA^serasias Avho also displayed 
lypermenorrhea presented sufficient evidence to justify a diagnosis of bleeding 
on a strictty g 3 aiecologic basis, functional or organic, irrespective of the blood 
picture. 

In vieAV of tliese findings a possible mechanism is suggested Avhereby the 
patient Avith hematologic bleeding tendencies acquires h3’^permenorrhea. 
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lowing compliiinlH: slight jiiinsoa ninl vomitiiur. orcasional liir:nl.'!'/heH, iii'-onmifi, niifl heart- 
burn, Plio was adinitled to Nev.-arU Jhdh l-raol Hosj'ital on Msiy 27, I'.'lt', at .\.M. 

l-'ir.st labor pains began at ,\.M. of tin* satix- d:»y. The tni*tjibr.an<-H wore ruj)tur<ri 

artificially at rj;-!!! A.M. and at 2: li) I'.M. she delivei-od n ptionniurc Jiiale infant. The de- 
livery was perforiuf’d by c.xt raid ion of !i breorli presifiitation atni foreep^ applieniio!! on the 
aftenioniing head. iJnring labor her <‘ondifion good, 't’he piaeonta was delivered .'-■pon- 

tancously a short while after, 'I'he eord appe.-ired iiorinal. '1‘he eoti(...e of the pnerperiuni 
was uneventful and she wtis diseluirged on .tune <5, H'ts, on her tentlt po-tpartuin d;iy. 

At birth, the baby weighed t; pounds. Jfi otiiiees taid hl« geneni! eonditioji .-ippeared 
good. No atiotnalies were noted. 'I'hete was no elini'-al (•videtiec of jutisaliee hut the eerii 
serum .showed an ieterie index* of SS. On the third d.ny of life the shin Ics-.-ioii' icterie and 
the liver and sjdeen were nnidily [lalpable. However, the infant reiriiiined ah-rt, liad infaet 
reflexes, and eontimied to trd<o his formula well. 'I'hi* jaundiee im-rejised eonsidetidily during 
the following days and was still diseernible :it liie da.fe of disehargr- ms .Tune 'i, Ift'. 

The hematological findings wore tis, follows: On Mtiy 27, H'lS i'iminediately after 
birth): red blood cells •l,S.T0,n0ft, hemoglobin IIS per eeiit, white blood cells 20, '"dO; dif- 
ferential count; j)olymor[ilionu(de:n- Icueocyle.s KJ per cent, st.'ibs foriiis fi per cent, eesino- 
pliiles 2 per cent, myolocyte.s g ju-r cent, lympbocytes 2S per cent, monocytes IK per cent, 
nucleated red cells not notisl. On tlie following day thi're was no elmnge in thc-e findings 
(red blood cells 4,800,000; hemoglobin 112 per cent). On May 20, the red cell count dropped 
to 4,000,000 with a hemoglohin of IDK per cent and the baby was given (30 e..e. of Group 0, 
Kh-po.sitivo blood by fonttiiiel. On itay .'it), (he red i;c!l count v.:is' the hemo- 

globin 104 jior cent tind another tninsfusion by the s:imt> route wtis administered. The next 
day (?i[ay 81) the red cell coaut rose to •1,780,000 tuid the hemoglobin to 112 per cent, and 
from then ou the red coll eouut continued to climb slowly to .’.'ioO.OOO (.Tune "i, 104S). 

A serological study of parent ’.s and infant 's blood reveab-d; mother: Group 0, IGf) 
EH. HE'; father: Group A. EH, TIE'; Imby: Group .\. EH, HE’. 

'rite mother’s scrum had been tested fi'r ;in(b.\ ami tiuli-B agglutinins ;i.s follow.s; 

January 14, W4S, 8rd month; anti-A 1 :2r>tt, nnti-B 1 :K. 

May 16, 1948, Sth month: auti-A l:r»12, anti-B 1:8. 

May SO, 1948, 2 days jiost partuiu: anti-A 1 :1024, :iiiti-B 1 :S. 

No maternal anti-A agglutinins could be delected in (he infant’s serum. 'I’lie infant's 
serum was also tested for A ami B group .substauees. For this purpose erjual parts of in- 
fant’s serum and maternal serum were mixed, incubated for 2 hours in a water bath at 
37° C., and then litrate<l against A and B cells. At the .s:imc time the untreated maternal 
serum was titrated against the same cells. 'J'hese tests yielded the following results: 

Maternal scrunr. anti-A 1:1024, anti-B 1:8. 

Infant’s serum: anti-A none, anli-B none. 

Maternal scrum mixed luith infant’s scrum: anti-A 1:250, anti-B 1:4. 

Since the maternal serum was diluted with the infant’s serum in a proportion of 1:-; 
the titer of the treated scrum had to bo multiplied by 2, so that the final reading wns: 
anti-A 1:512, anti-B 1:8. 

The inhibiting index of the infant ’.s serum is computed by dividing the agglutination 
titer of the untreated serum by that of tlic tretifcd serum: 

= 2 Inhibition Index'-' 

512 

This experiment performed on the sera of Case 1 showed no inhibiting properties of 
the fetal serum whatsoever. 

Discussion 

From the serological point oJ! view these two cases present a ijrononncccl 
difference in titer hettveen the a and b iso-liemagglntinins. An outstanding find- 
ing was the excessively high anti-A titer in Case 1 and the comparatively lov 
anti-A titer in Case 2. Usually the newborn possesses at birth no agglutinins o 
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Case ReiDorts’" 

Cask 1. Mrs. A. F., 2S years old, white, four j-ears married, a para i, gravida ii, with 
a history of deatli of lier tirsL child one year ago, Deatli occurred after' twenty- four hours 
and a postniortem examination revealed a large interventricular septal defect of the heart. 

She was now admitted on March 11, 1048, at 11 I'.xt. First labor pains began at 9 
I’.M. and at 2:55 A.M. of the following morning she delivered spontaneously a full-term male 
infant in right occipifo anterior position. Her condition during labor was good. The 
placenta was expelled spontaneously. The cord appeared normal. The puerperium was un- 
eventful and she was discharged on hlarch 19, 1948, on her eighth postpartum d.ay. 

The infant appeared well developed and weighed 8 pounds at birth. However, his 
general condition was poor, lic.spiration was labored, the cry weak, and the airways ap- 
peared tilled with mucus. The skin was of a pronounced pallid color and the face .showed 
marked edema. The heart sounds were good and no murmur.s could be heard. The abdomen 
pre.sented no unusual sIrus. Liver and spleen could not be palpated. The question of a 
possible cerebral hemorrhage or a congenital heart lesion was raised by the pediatrician. 

'J’he laboratory lindings were as follows: red blood cells 3,500,000, white blood cells 
.35,750, hemoglobin SO per cent; dilTcrential count: polymorphonuclear leucocytes 41 per 
cent, stab forius 32 per cent, cosinophiles 2 per cent, basophiles 1 per cent, myelocytes 2 
per cent, lymphocytes IG per cent, monocytes G per cent; SG nucleated red cells per 100 
white blood cells. 

A serological study of parent’s and infant’s blood revealed the following: mother: 
Group 0, RH, hr'; father: Group A, rh HR'; bab}': Group A RH, HR'. 

It was evident that two incompatibilities were present; one between the main blood 
groups, the other in the HR-factor. No HR-antibodics could be detected in the maternal 
scrum, cither in .saline or in albumin media, (Tests were performed in both AB-plasma and 
bovine albumin.) A series of 30 Group O rh-negative cells was used. However, the serum, 
when tested for anti-A and B agglutinins, revealed an abnormally high anti-A titer. This 
titer determined by several methods and rccheckcd repeatedly was found to be 1:200,000, 
while the reading of the anti-B was never higher than 1:200, Group A and group B cells 
with all available varieties of the RH-agglutinogen were tested under 22° and 37° Centigrade. 
Optimum agglutination was best obtained under room temperature (22° C.), while no pro- 
nounced deviation in titer could be detected between saline and albumin media. The in- 
fant’s serum revealed the presence of maternal anti-A agglutinins up to dilutions 1:2 in 
saline and 1:8 in albumin media. Both maternal and infant’s sera were tested 12 hours 
and 3 days post partum. 

On tho basis of these findings the diagnosis of erythroblastosis fetalis was made and 
the baby transfused immediately, by fontanel, with GO c.c. of Group O RH-positive blood. 
The babj' also received continuous oxygen, calTcinc, and other symptomatic treatment. 

Tho following day, on March 13, the red cell count rose to 4,090,000, the hemoglobin 
to 110 per cent; on March 14 and 15, the count declined to 3,890,000 (Hgb. 103 per cent), 
slight jaundice was noted, and the baby was transfused again. The following day, on 
March IG, the red cell count rose to 5,310,000 and the hemoglobin to 110 per cent, and re- 
mained at this level. 

The further course was uneventful. On March 27, tho baby showed the following 
blood picture: 5,300,000 red cells; hemoglobin 102 per cent; 9,800 white cells; polymorpho- 
nuclear leucocytes 39 per cent; stabs 5 per cent; lymphocytes 55 per cent; monocytes 1 per 
cent; and absence of nucleated red cells. Maternal anti-A agglutinins could no longei be 
detected. The baby was kept under observation until April 2, 1948, on which day he was 
discharged. At the present time the child is living and well. 

Case 2.— Mrs. R. L., 36 years old, white, para 0, gravida ii, had one spontaneous mis- 
carriage at 18 weeks’ gestation' in 1947. During her second pregnancy she had the fol 

’We are grateful to Dr. David Gersiienfleld and Dr. L. E. Savel for the u.se of the clinical 
material. 
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liis own, iind aiiv aixplutinins demoiisirahle in lii.s sonnn are those of his mother 
whicli liavc filtei-ed thronjuli the placenta. In Case 1 maternal a and b aggln- 
tinins penetrated the ])laeenta] bai'rier and were I’cadily demonstrated in the 
fetal serum in measiu'able qnantities. (hise 1 also presented an Hr-incom- 
patibility without demonstrable Hr-anti-bodies. a factor which may have con- 
tributed to such an excessive rise of its anti-A titci'. 

A comparison of the anti-A titer of the two cases suggests the possibility 
that, different, fractions of the A agglutinogen may be I'csponsible for such 
lU’onounced fluctuations in the .serological findings. Braun and SchifC found 
that the group specific substance ‘‘A" is a very complex one and consists of 
various ])rotein and lijioid fractions, the latter being closely related to Forsman’s 
antigen. That the grouji sul)sfance “A” j)lays an exclnsive role in processes of 
isoimmunization. esi)ecially when it concerns mothei's belonging to Group 0, 
was .shown by many workers in this field. Observations made on cases of Group 
“O’’ and “A” parents and Grouj) and “A'’ children revealed that the 
frequency of type A children is less in a mating with A fathers and 0 mothers 
than in cases of 0 fathers and A mothers; the infivquency of A children may 
be the result of loss by .s])ontaneous abortion and stillbirth. 

From the <-linical and hematological viewjjoint the first case presented a 
picture of brythroblastosis fetalis (congenital hemolytic disease). There was 
profound anemia with definite evidence of hemolysis and marked increase of 
nucleated red cells. At birth, the general condition of the baby was poor. 
Jaundice and .some edenm were present, but the liver and spleen were not 
palpable. Snmmarizitig the findings of this case, it appears quite obvious that 
this infant's disea.se Avas duo to isoimmunization of the mother by the blood 
factor “A” as demonstrated by the exti'emely high anti-A liter. The Ilr-ineom- 
l)atibility may be I'egardcd as of only minor importance because of the complete 
absence of any demonstrable Ilr-antibodies. 

The second case presented a ])icture similarly classified by Wiener” and 
described by Halbrecht''’ as icterus praecox. The infant showed an anemia with 
.some evidence of hemolysis but no nucleated red colls. The jaundice appeared 
rather slowly and iiersisted for many days. The baby Avas Avell, nursed 
vigorously, was alert and had normal Avcight. Liver and spleen, however, were 
readily palpable. 

Summary and Conclusion 

1. Two eases of isoimmunization of Group 0, Eh-positivo mothei-s by the 
“A” agglutinogen are presented. 

2. Enormous variations in the maternal titer may soinetimes be encoun- 
tered concerning the “A” agglutinogen. 

3. The differences in anti-A titers in isoimmunization may be due to Amrious 

fractions of the “A ” agglutinogens. 
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8ANT0.S AND 8TK!‘T0 


r>,S() HANTO.S AND «TK!‘TO Ar-:. J. oUt. i O-.rr - 

Tlic Iwu were (•ai’el’nlly mixed and tlie slide m aside iVn* lliree miindes. A! 
the end of lids lime llie mixliire was observed unlil a six-minide pi-noi! bad 
ended, fbire was laken lo prevenl loo vi^urous m/italion and brealdny of Ibe 
eliimjts wliieli makes a ])osinve test appear n<Miaiivc‘. All of the slifje.s were 
read with oblique lipidintr apainsl a while baekpronnd. Jn ihe jiospive test 
eUimpinij: was always clearly visible in six minutes, at wldeh finu* all observa- 
tions wer<‘ terminated. 'I'lu^ slitle meliiiM) usinir human sera (plutinin test) was 
perrormed by ))Iaeiinr two drops of oxalaled blood <111 a <*lean .slido at Tth" F. 
One dro]) of the Anti .Ikli,, serum was adde<l and the nd.xture spread over the 
slide. The slide was plaeefl ovei* a viewing box ami rotated ba<!k ami forth, 
('lumpinjr was designated as l?h., positive. The test was terminated in two 
minutes. The test tube imuhoil was <hme by ndxitm one ilrop of Anti iih,, 
serum with a di’oj) of 2 per cent fresh blootl susjx'usinn in a small narrow t<‘st 
lube. This was imaibatt'd at 27* (*, for one liour and the reaetion read trrossly 
by inspect inp tin; sediment in each tube. 'Jdie 1nbr> was rotated at an an!.de in 
order to .separate tlu; sediment frotii the bottom of Die tube. The lubes v.ere 
allowed to stand one hour at room Ic'inperature .md then read Tiiaerosfojiiealiy. 

Results 

A total of 1,000 Ivh„ fa<'tor determinations were done at rjindom. In this 
.series loO (15 per cetit) were llh,, negative. Jn the male grouj), 0-1 (SJ.O jior 
cent) were Rbn ])osillve and 22 (19.0 ]ier cent) were Kho negative. In the 
female group, 750 (85.5 jier e('nl) were IJh,. positive and 328 (14.5 jter cent) 
were Rho negative (Table I). In regard to the jiroeedures used there is noted 
to be no ai)])jii‘ent statistical differences between methods (Table II). Of the 
328 Rbo negative female patient.s, SG were obst<*trical i>ationts who had delivered. 
In tins group there wore eight who had babies or stillbirths with one or more 
of the signs of the erythroblastosis .syndnmie. The oecurrence of the erythro- 
bla.slosis factor in this series is 9.8 per cent. 

Tahi.k ]. Di.stuiiu tio.v Itn P.vcroit ix AMi;rtic.\N Nreno (CatcAco) 


liKACTIO.S TO A.VTI KH Si:i:U.M* 


NUMUKi; 

TKSTKII 


ro.siTivr: 


NEGATJVi: 


CKI! CK.N'T 



rrrr: ce.vt 


10.0 


= 13.7 
P = .001. 


TAia.K ir. CoMCAUi.so.v OF .Vnti Kn .Seri'.m Test AlETnon.s* 



































THE Rh FACTOR IN THE AMERICAN NEGRO 
A Preliminary Report 

Pedro M. Santos, M.D., and Robert C. Stepto, M.D., Pii.D., Chicago, III. 

(From the Departments of Obstetrics amt Clinical Pathology, Provident Rospital) 

O NE is impressed liy the abundant literature that has accumulated since 
1939 on the subject of the Rh factor. Of particular interest is the racial 
incidence of the Rh factor and its relationship to the occurrence of erythro- 
blastosis fetalis. The predominant amount of information available is in regard 
to the white population with national variations and a scant amount in reference 
to the Negro and IMongolian races. 

PotteN has summarized most of the available material and cites the follow- 
ing figures : white population 85 per cent positive to the anti Rho serum, Negro 
race 93 per cent positive, Mongoloid races, 95 to 99 per cent Rho positive. 
Simmons et al.- in a studj^ of 281 pure-blood aborigines found a 100 per cent 
Rho positive reaction. Cole^ in a recent study of 5,000 Rh determinations 
showed an over-all evidence of 86 per cent Rho positive reactions. In his series 
3.8 per cent (190 cases) were Negroes. Other reports on racial incidence from 
1943 to 1946 have been tabulated by Potter.^ 

The occurrence at Provident Hospital of four confirmed cases of erythro- 
blastosis fetalis within a period of eighteen months prompted us to study the 
prevalence of the Rho factor in an all Negro obstetrical unit. The availability 
of material maj’’ be summarized thus: admissions to tlie unit with delivery for 
the years 1945 and 1946 were 2,607. The antenatal clinic atlendanee for the 
same period was 4,378.“ 

Methods of Study 

1. Patients attending the antenatal clinic were typed at random for the 
Rho factor and as far as possible the patient’s husband was also t.yped. 

2. Requests Avere made that all private patients admitted to the obstetrical 
service be typed for the Rh factor. 

3. Individual physicians Avere encouraged to have Rho factor determinations 
done as a routine procedure in their antenatal care. These reports AA^ere sub- 
mitted at the time of admission to prcA^ent duplication. 

4. At the time of blood typing on other hospital services Rho factor deter- 
minations Avere requested. 

5. All cord bloods of Rh-negative mothers and those babies having any 
of the six cardinal signs of the erythrolilastosis syndrome'’' Avere typed. 

In order to increase the A^alidity of our study and thi'ough the sugge.slion 
of Dr. Potter three test procedures Avere employed: (1) commercial animal 
serum, (2) human serum using the .slide method, and (3) human serum using 
the test-tube method. In the first procedure the test Avas performed in two 
steps: one, the preparation of the blood suspension by carefully clean.sing the 
finger, pricking it Avitli a fine bistoury, and dropping tA\'o full dro]rs of blood 
into 0.5 e.c. of a buffered normal saline solution containing 1 per cent sodium 
citrate; second, the placing of one di'op of the cell suspen.sion on a clear gla.ss 
slide at 70° P., placing next to this one drop of commei-cial anti-Rho serum. 
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SAXms ANJ> HTKVTO 


J. Ohft. A 0>r.?. . 

\')Vi 

in onr ])ri‘.st!n1. s(!ri(>s. Sn availnlik; <lajji to date have he(Mi received on the oe- 
enn*eiu'(‘ of ei’yllirohlaslosis in their series. 

Sinee iIk; initiation of this study we have done aj»j)roxiniately 2, TOO ad- 
ditional 3{]io doterniinations. In tins data, as in the jn'cvions data, there was 
the saiiK' ranf^<; with the standard deviation heiinr l(*s.s tlian ifl.f). These ana ly.se.s 
will he re]>orled in a fnlnre jh'iper. 


Summary 

1. ()ne thousand Nej^roes were t«'st<*d at random for the Hh„ factor. In 
this sei'ies la.O per <>ent were IJh., nejiative, a tijiUie that eorresi>onds with that 
of the {’aneasian po|)nlation. 

2. Thr(‘e lest procedures were employed and one .sta(isti(-al variation was 
noted. 

2. The blood ■rroupiii'rs were not<‘«l to he of the norma! distribution found 
in the jxeneral Nej'is) iiopulalion. 

-1. The i?ieid«“nee of the erythroblastosis factors ij» this series was per 

cent. 

5. A brief distmssion of landal eharaet eristics is included and a comment 
made on routine Kho factor typiu<j. 


Till) uiifimrs wi.i-Ii lo acloiinvlcil^f (lie te.-finii-fil sissistjoice of -Mr. M'filter I 
Mr. L'inutolph llujrlie.''. 
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There ean be no definite statement made as to the correlation of the blood 
groupings and the presence or absence of the Eho faetor. The high incidence 
of the 0 type blood is in keeping with the distribution of 0 typed blood in the 
general Negro population. The remaining blood types are of nownal dis- 
tribution. It is interesting to note the correlation of the blood types with the 
data, of Wiener® on tests of 500 Negroes (Table IV). With this specific corre- 
lation there may be justification in postulating that the incidence of Elig factor 
is lower in the American Negro seen in the semi-private clinics of the Chicago 
area than in areas previously studied. 


T.1UJLE III. Tests With Anti RiIo Serum on the American Negro 


investigators 

NO. TESTED 

PERCENT 

RH-POSITIVE 

PERCENT 

RH-NEGATIA'E 

Landsteiner and Wiencrii 

113 

92.0 

S.O 

Levineia 

264 

95.5 

4.5 

Tisdale and Garlandia 

2S3 

91.2 

8.8 

Authors 

1000 

85. 5 

14.5 


Table IV. Rii Factor Distribution With Blood Type (Per Cent) * 


NO. TESTED 

RH FACTOR 

0 

A 

B 

AB 

743 

Present 

59.2 

22.8 

13.2 

4.8 

115 

Absent 

33.3 

3C.3 

27.7 

2.4 



47.0 

28.0 

20.0 



'International Classincation. 
tWlener. 


Discussion 

, As mentioned by Potter, ■* many of the studies on racial incidence have 
been carried out with only one type of serum and have distinguished only the 
presence or absence of antigens reacting with Anti-Eho serum. In our series 
we used only the Anti-Eho serum and no attempt Avas made to determine the 
existence of the various varieties of Eh antigens. In the invastigation of racial 
origins Boyd® mentions that if data are to be reliable the chai’acter studied should 
not .be modified by enAdronment and should be nonadaptive and that it should 
be obtained by means sufficicntl}’- objectiA^e to permit exact duplication by any 
iiivestigator. Potter^ quotes Boj^d in that, “The fundamental units of racial 
variability are populations and genes, not the complexes of characters AAdiich 
connote in the popular mind a racial distinction. Much confusion of thought 
Avould be aA'oided if all biologists recognized this fact. The geography of genes, 
not the average phenotypes, must li.e studied. Only a feAV attempts to apply 
this method in practice have been made to date. The most successful one 
among them is that concerning the blood groups in Man.” These statements 
are Avell applied in this study in the determination of the Eh^ faetor in such a 
heterogeneous population as the urban northern Negro. A factor for the dif- 
ferential incidence in the plienotype Negro may lie due to a genotypic A^ariance 
characteristic of that group; this is probably due to the effects of geographic 
location, racial intermixture, and possibly mutations during the period of 
migration. In our series the use of the Bernstein formula’® for racial admixture 
does not apply. 

The importance of this study is in the consideration of transfusions and 
intragroups transfusion reactions and the noting that Eho factor determinations 
should be done as a routine procedure. 

During the course of our studj'’, communication” Avith Freedmen’s Hos- 
pital, Washington, D. C., reported a higher incidence of the Eho factor than 
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Af.'w A; 


fiO lliitt it- t<toli up H luft (X'f'iput po.NNuif^r puMiiion, J'*rt>!u tluif. pti^ifion tho ro* 

tnti'tl Tiininutlly to Ilio hollow of (ho .-iimim. !i[i|>iitiition wn.i (h‘-n inmift v.ifh (he 

Kiollanil fnir(*[i;4 (o (ho diri'i’l oi’riioil jio'ih'rior |)i«.itioji iiri'l v.ifh jio (liOicoIfy at sill (lio 
jiof^tcrior ocoipiit wu.s roliijo.l IHO ilof^roo^ (hroti{.'h the nirifcriutl r)"h( '-idf to aii r,tv;i|nU 
!in((;i'ior j>ositioi). 'I'ho forvop;! \vi‘r(» Ihon roplmov! hy uii i(Xi;< friiotinri foroop« iohI rift.'-r inod- 
onitoly Kiroiij- tnn'fioi) wifli ftiidod ftnolal pro'--<iiro «n -S poiitoN -} osni-'o htftiril delivered. 
'J'lio eliihl (“rioil fipoiiluiiooiiidy iiiiil v.ns in fair ftoidition. 'I'hojc ^mto ao ^a'jiaal !rseeration.“< 
other than tho niodinlatoral opisiotomy vhioh had hooii dofi,» ia (he perineal phase. Tlw in- 
fntil. had a transient unilateral faeial weahne-s, o(herwi.<-<> uas normal. I5«th mother and hahy 
were diseharpoal on their ninth postp.artum -lay after an um-vi-ntfal hoH-pita! eonn-e. 

In thi.s ease (Fit;. 1) the hack wa- elini-'aHy posterior ssnd to the riirht v.hereaj- flio 
oeeiptit ua?! to the left; this rotpiire-l rotation tir'-t to (he hollow of (hi- saernta and then 
anif'riorly (hron|;h the inat-'rna! ri(;ht or oppo'-ile jd-h*. 



r'ii?. 1- — Vcrte.v i)i i;.«ojilinf: in left occiiiltotransvcr.ve posit Ion. fetal baek occapyinc tlic rlplit 
posterior obll-iue. Arrow sliows -lircetion of .sncee.ssfnl rotation toward tlie fetal back. 


Casi: 2. — L. G., a 22-year-ol(l (jravida ii, para i, with a prcviouslj' normal labor history 
and a normal antoptirtum cour.so, was admitted to the hospital on March 19, 19-!S. Her 
expected dale was March 15. 

The patient experienced a mild dc.sultory first stapo of fourteen hours’ duration. After 
a one-hour second stage the patient was examined in tho delivery room ami the diagnosis of 
a persistent right occiput posterior position in low midpelvis was made. Thickness of the 
abdominal wall was such as to make identification of flie small parts impossible. The fetal 
heart was on the right side. 

A cephalic application was made to tho right occipitoposterior position witli tho Kiclland 
forceps. 'With adequate available anterior-posterior space, attempt was made to dislodge 
the head upward to effect rotation at a Itiglier level. This attempt was met with suflicient 
resistance to warrant its abandonment. Attempt to rotate at the level of arrest to a right 
occipitoanterior was also met with considerable resistance. Tho forceps wore (hen removed 
and the previously diagnosed position was checked and found to be correct. Tlie forceps 
were then reapplied as before and the occiput rotated to the hollow of the sacrum. In tliis 
position traction was applied in an attempt to deliver it as a direct occiput posterior. 
Here again moderately strong traction failed to advance the head. After consideration, 



THE ROLE OF THE FETAL BACK IN ATYPICAL 
OCCIPUT POSTERIOR POSITIONS- 

Leslie Smith, M.D., F,A.C.S., Hartford, Conn. 

(From the Ohstetrical and Gynecotogical Service of the Hartford Hospital) 

I T HAS long been recognized that posterior and transverse positions of the 
occiput at the onset and during labor do not represent deviations from normal 
and should not b.Y necessity be viewed with concern. 

Failure of rotation of tliese initial positions caused by either faults of the 
maternal pelvis, soft parts, or labor result in persistent posterior or transverse 
positions which may spell more difficulty for the mother, the obstetrician, or both. 
The difficulties thus experienced have been variously ascribed to the larger 
cephalic diameter necessary for passage, the lack of flexion, and the inefficient 
direction of drive. In addition, it is often highty significant that the veiy faults 
in the maternal pelvis which contribute to the persistence of these positions are 
frequently etiologically significant in their manifest difficulties. 

To these should be added another factor Avhich deserves further elaboration : 
that is, namely, the fetal back. The importance of this was fully recognized by 
Pomeroy maity years ago in describing his technique of manual rotation. In the 
following two cases, attempt will be made to demonstrate that the position of 
the fetal back may be of considerable significance in persistent occiput posterior 
positions and that its position should be used as a guide as to the direction of 
operative rotation. 

Case 1. — T. K., a 2 o- 3 ’ear-old primigravida whose expected date of confinement was 
Jan. 29, 1942, was admitted to the liospital on February 20, roughly three weeks overdue. 
Early labor pains were irregular and mild so that actual labor did not start until the follow- 
ing day. The patient had a rather uneventful first stage of thirteen hours’ duration. There 
was noted, however, the existence of a posterior position, presumably a left occiput posterior 
judging bj^ palpation of the fontanels. On abdominal examination the bulk of the baby 
seemed to be on the maternal right as with marked dextrorotation and the small parts were 
anterior and to the left. 

After a prolonged second stage the patient was taken to the delivery room where the 
scalp was just perceptible at the vulva and the peak of a well-molded head with a large 
caput was on the pelvic floor. On vaginal examination at this time, the biparietal diameter 
was well through the pelvic inlet and the head was arrested in midpelvis in a left occipito- 
transverse position. Due to the presence of moulding and caput this was checked by palpa- 
tion of the fetal ears and brow. A cephalic application with the Kielland forceps was made 
by wandering the anterior blade into position rather than in the classical manner. Traction 
was applied in the transverse position in order to bring the head to a lower level for rotation. 
This was met with considerable resistance and rotation anteriorlj^ could not bo accomplished 
at either above or below the level of arrest. 

The forceps were then removed and the accuracy of the previously diagnosed position 
was recheeked and found to be correct. Suprafundal pressure was then applied and it was 
observed that with pressure the occiput tended to rot.ate toward the hollow of the sacrum 


•Read before the New England Obstetrical and Gynecological Society, May 5, 1948. 
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]''i'()m llic Kludy of tlif.so Iwo oases niul on eonsideralion of purely 
ineclianical ]innei])les, it would seem evident, that the fetal body and back 
(ixerl a very dreide.d etlVet not only on sueeess but also on the dircetion of 
rotation of the oceiinil. A frepuent observation in spctntam-f)us deliveries is to 
se«f the oeeit)n( restitute after flolivrry l-iri fleprees to the r)hlif|ue posterior 
position. ^Ve must assunu* Hum that the landi had failed to rotate with and 
a(!<!ompanyin^ tin* head. Thus we knrnv that tin* oeei|)Ut ean and does fro- 
iiuontly rotate 1:15 «lepi'ees on the baek witliout (;ervieal or braeliial injury. 
In sjiite of this, an e.xtcjrnal attempt to rotate the anteiaor shoulder to aeeoin- 
])any the rotation of the oeeiput is meehanieally soiuid. Due to the anatomy 
of the eervieal spine and tin? brjiehial jde.xus attempts to rotate the oeeiput on 
the baek beyond Ida decrees may result in irreparable dama"e to the fetus. 

■ In view of this it. is of utmost importance to reecifrnize the position of the 
fetal baek btd'ore <‘mbarkinir upon any <»pei’ative rotation. This is especially 
important when tlu' oeeii)ut is flireetly postc'rioi- in the hollow of the snerum, in 
wliieh eas(! the back may oeeujiy either the riirhl or left oblir|ue ])ostcrior posi- 
tion. The fetal heart is not a reliable indicator since in such ])osition.s it may 
be heard on either side dei)endin[g on whether it is transmitted through the 
baek or through the antei'ior ehe.st. 

If on account of thiekne.ss of the abdominal wall or for otlH?r rca.sons 
the fetal baek cannot be definitely outline<l. palpation of the fetal head while 
fundal pro.ssure is being exerted from above may give tin* clue as to tlie direc- 
tion of rotation. If these mea.sures should fail, and in any event, rotation 
.should be carried out with such gentlene.ss as to detect an abnormal resistance, 
encountered which might indicate a torsion of the infant's neck beyond safe 
anatomical limits. 


Summary 

1. Two cases of occiimt posterior ])ositions are reported in which the oc- 
ciput occupied the o]i])osed side of the maternal pelvis from the fetal hack. 

2. Successful rotation in each case de.scribed an arc greater than 180 
degrees toward the side of the fetal back. 

3. The importance of recognizing the position of the fetal back before 
embarking upon operative rotation is emphasized. 

Tlio aullior .acknowledges witli iipprcciation tlic prcpariilion of tlio accompanying illus- 
Irat.ions hy Br. Gilbert Ilciiblein. 
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an attempt was made to rotate the head from its i)resent direct posterior position through 
ISO-degrcc arc on the left side of the maternal imlvis. With great ease and witli no undue 
force this was accomplished and the occiput brought anteriorly to the symphysis. An S 
pound, 2 ounce infant in good conditioji rvas then delivered through the outlet without 
difficulty following a mediolateral cpisiotomy. Restitution occurred 135 degrees to the left 
side to the left occiput posterior position. There were no vaginal lacerations. Both mother 
and infant were discharged from the hospital on their si.xth postpartum day in good con- 
dition after an uneventful hospital course. 

In this case (Fig. 2) the direefiou of finallr* successful rotation ])lus the direction of 
restitution leaves little doubt that the back occupied the left posterior oblique position while 
the occiput occupied the right posterior oldique position. This required rotation first to the 
hollow of the sacrum and then anteriorly through the maternal left or opposite side. 



2. — Vertex prosentinK in rijrlit occipitopo.sterioi- position, fetal back occupying' the left pos- 
terior oblique. ,\rrow siiows direction of successful rotation toward the fetal back. 

Discussion 

These two cases rejn’csent situations in whieli, by virtue of torsion of the 
infant’s neck, the occiput and tlie fetal back were on opposite sides of the 
maternal pelvis. It is felt that this condition is not as uncommon as experience 
would lead one to believe and that it may be the cause of some cases of failure 
of rotation which have often been handled by internal podalic version or oilier 
means. 

The possible mechanism of this torsion is rather difficult to understand. 
It seems logical to suppose that probably at the onset of labor the occiput 
and fetal back were in alignment. During labor, as is not uncommonly the 
case, the occiput probably rotated to the hollow of the sacrum. With further 
progress of labor changes in flexion may have occurred which brought the 
occiput to a more dependent position and thus started its anterior rotation but 
in the opposite direction. This line of reasoning can be considered only specu- 
lative in character. 
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Literature 

P.t)r.st-Wrn-z!)urf^- is ciTdiied whh d('.s<’l•il)iJl•»^ iu IDf)!. a l«'si(in of flic (.rpo 
under discussion, ^viucll «ariV(ded tin* skin, Scldller" j'ave credit to Sohottlandcr 
and Kernninner wlio rc'portcd, in lJtI2, oliscreaiions of conditinn.s of tlic uterine 
cervix sintilar to those descrihcfl, ;n»d Schiller’ himself, in IhtlG, reported a 
study oi. serial sections of all cervices hi'ouuhf to the* lahoratory veltere ho 
worked, lie felt that stages in IIm; juoeess of formatit)n of cancer of the 
ttlerine cervix conld he iiientitied, (he first and earliest stage being that known 
as the “eareinonialons xoin*” starre, wherein invasioji or penetration of the 
so-ealled haseinent nuunhrane had not »»eenrred, 'I'his superfirdal lesion eould 
S})rend within the surfaee epithelitnu to various degj-ecs. In more ndvaneed 
stages there v.oiuld he .sonn* loeali'/.<*d invasiveness and in a third stage tlie 
I)roeo.ss wotild he further o:<l<'uded. 

Such itivestigator.s as 'J’eJ uiid Xovnk,* iMarttclofi',’ ^lach’arlatie,'' and 
their associates, and more re(‘eutly Meins”' ami Avis-” liave published eoti- 
jiectures as to eausatiou of ])roeesses f>f this type. 'J'Inse early lesions ml<rht ho 
considered to he smoldering eanetu-s whieh poteulialiy are <1estru(rtive. 

Survey of Cases and Results of Follow-Up Investigation 

I wi.sh to rei>ort a survey of thirty-two eases of early le.sions of the .sort 
here under eonsideratioii, eueounteiaol at the Mayo (’linie from j9d2 to .1040, 
inclusive ('i'ahle 1). 


'I'Ant.i: 1. r.\KTi.\i, Si;mm.\i:v oi- ('.vsr.s 


ilnlorial 

Year of diagno.-is jlOS'Jj 

']9:(6']».H 

10! 19 lij 19 i2| 1913 19 Ml 1915;1946 

TOT.U/ 

32 

Number of jmtient.s j 1 | 

i 5 j 2 1 -1 ! 6 i 6 i 5 

Age of patients, iiieltisive 

year.s 20- 

29 


! ! 
.'lO-.'lO j 40-19 


■ 

32 

Numlier of jmtient.s 


S i 12 1 

ifii 

IB 

Pclcvimt 
syinploins, 
history, 
niul .signs 

Gliiof complaint relative to pelvis, 
patients 

Present 

Absent 

32 

IS 

14 

History of blecdiiig, patients 

12 

20 

BH 

Previous pregnancy, iiationts 

27 

o 

n 

Pelvic treatment previous to year of 
diagnosis, patients 

S 

24 : 

32 

Cervical lesion 

Krosiou 

j Polyps 

Lcaico- 

plakia 

Cystic 

change 

Normal 

1 Not 
; record- 
ed 

! 

32 

Patients, number 

16 

7 

! 

4 

1 

O 

Diagnosis 

Biopsy 

In office, plus 
cauterization 

In oflicc, 
biopsy only 

In operating 
room 

32 

Patients, number 

1‘1 

4 

14 

Squamous-cell epitheli- 
oma grade 

1 

O 

■A 

4 

32 

Patients, number 

1 

4 

24 

3 

Definitive 

treatment 

Tj-pe of treatment 

Abdominal 

hysterec- 

tomy 

Vaginal 

hysterec- 

tomy 

Dilatation 

curettage 

and 

radiation 

None at 
clinic 

32 

Patients, number 

19 

9 

3 

1 


Tn Mav 1941 a survey of the records to include 1946 was made, and the 
findings were deduced from the records of a recent physical examination or 





































CARCINOMA IN SITU OF THE UTERINE CERVIX- 

Monte C. Piper, M.D., Rochester, Minn. 

(From the Department of Obstetrics and Gynecology, Mayo Clinic) 

I N 1932, Dr. A. C. Broders^ gave the term “carcinoma in situ” to a tyjie of 
cpitlielial lesion, clinically not malignant, sometimes found by tlie microscopist 
in removed tissue. Broders’ term is clearlj’ descriptive. The same lesion has 
been designated as “intraepithelial cancer,” “pseudomalignancy,” “precan- 
cerous lesion,” “epithelial restlessness,” and “covert cancer.” 

Broders said of “carcinoma in situ” that it is a condition in wiiich 
malignant epithelial cells and their progeny are fomid in or near the positions 
occupied by their ancestors. The carcinomatous cells have not penetrated the 
so-called basement membrane. In this condition, moreover, the cells which have 
undergone malignant change have not migrated. If such migration had taken 
place, it would he manifested by the cells having entered the connective tissue 
interstices or any part of the blood or lymph vascular system. 

The superficial malignant change which is the subject of this article occurs 
at, or distallj’- adjacent to, the area where the squamous and colunuiar epithelium 
meet at the external uterine orifice. It is, then, adjacent to the secreting 
columnar cells of the endoeervix. In this region, the alkaline intrauterine 
secretions probably are in their greatest concentration. It is here, furthermore, 
that the alkaline intrauterine secretions arc first subjected to the acidifying and 
liquefying action of the vaginal fluid. 

The lesion seems to involve primarily the squamous, protecting or covering 
epithelium. It may he so tiny as to be entirely removed by an ordinary 
nasal punch when this instrument is used to remove a specimen for biopsy or it 
may extend laterally over the portio vaginalis to involve an adjacent portion of 
the vaginal wall. 

Various pathologists have found, in this early lesion, abnormalities in size 
of cells, abnormalities in size and staining qualities of the cell nuclei and a 
jumbled arrangement of cells. However, the cells do not seem to have iiossessed 
the property of invasiveness. The aberrations listed suggest loss of strength or 
softening of the extracellular framework. The foregoing phenomena stimulate 
speculation as to the process which caused this distortion and these cellular 
changes. Did some intracellular force cause the framework to give way; did 
some extracellular disruptive substance fail to he inhibited? Was the mor- 
phologic cellular change due to inti’acellular or extracellular alteration? At all 
events, an abnormal and seemingly uncontrolled growth is a predominant 
characteristic of cancerous tissue. 

“Head at a nicetiiicr of the Minnesota Society of Obstetrics and Gynocoloprj', Kochestcr. 
^Unn., May 1 , 1948. 
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from a qiiestioniiairG. Tiic interAml between ]\'Ia3^, 1947, and the date of 
definitive treatment varied widely. In nine cases the interval was one year; 
in six cases, two years; in six eases again, three years; in two cases, four 
years; in five eases, five years; in one ease, seven years; and in another case, 
fifteen years. Two patients had died of heart disease bnt in no case had car- 
cinoma recurred. 

In Table I it is I’ecorded that in fourteen eases a specimen for biopsj’’ was 
removed in the office and eanterization was performed. In eight of these cases 
carcinoma was not found later in the snrgieallj^ removed cervix. In Table I, 
also, the notation appears that a specimen for biopsy was obtained in the 
operating room in fourteen cases. In four of these, no carcinoma was found in 
the remaining tissue which was removed at h 3 ^stereetomy. Of these four eases, 
conization had been performed previously’' in two, in one at the clinic and in 
one elsewhere ; the removed specimen was forwarded to the clinic for examina- 
tion by a pathologist. Iib one of the four cases, a Sturmdorf operation previ- 
ously had been performed elsewhere; again the removed specimen was sub- 
mitted and the diagnosis confirmed at the clinic. In the remaining case of the 
four, the surgeon at the clinic evidently’’ had inchided all of. the carcinoma in 
the portion he removed for biopsy. 


Comment 

In the five years, 1940 to 1944, inclusive, 739 cases of carcinoma of the 
cervix were encountered at the clinic, including nineteen eases of carcinoma in 
situ, an incidence of 2.57 per cent of all cases of cervical carcinoma en- 
countered in the five years. In this same five years, as an office procedure, 
approximately 1,600 cervical specimens were taken for biopsy, in eleven of 
which carcinoma in situ was found, an incidence of 0.68 per cent. The period 
of five years was taken for this part of the study because over-all figures for 
incidence of cervical carcinoma were available for that period. 

In the entire period of fifteen years, during whicli the thirty’'-two cases 
of this series were collected, in eighteen the diagnosis was based on tissue re- 
moved for biopsy as an office procedure. Of these eighteen cases, in fourteen 
the cervix was cauterized, also as an office procedure. When these fourteen 
patients subsequently underwent total hy^sterectomy, the cervices of eight were 
free of carcinoma, whereas some carcinomatous tissue remained in the cervices 
of the other six. The remainijig four patients of the eighteen were not sub- 
jected to cervical cauterization in the office. Of these, three undei'went total 
hy’stereetomy and carcinomatous tissue was found in the removed cervices. 
The remaining patient of the four refused to undergo hysterectomy and she 
has not been heard from since. 

All consultants of the Department of Obstetrics and Gynecology con- 
tributed to the foregoing statistics. All, furthermore, concur in finding 
nothing diagnostic of carcinoma in the elinieal appearance of cervices in cases 
sneli as are considered lierein. The importance of this article, finall.y, is tliat it 
points out how valuable and perhaps lifesaving an act it may be for the 
gynecologist to take a specimen for biopsy’’ from any cervix of abnormal ap- 
pearance, even if that appearance does not .suggest to him the presence of 
carcinoma. 
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A(((,‘r l!v(> dnyp (liiH wnff rf'diici'd to HO tn;'. otiiHy fluff* tiinfK dtiiiy tintil tlsfy werf 

Wf'li into (Im» fnurfii tnoiilli of |»r<>^miiify, ivlifii if v/n:-' (lii>*’ojitiiit]f<!. 'I'licy iirf' {/ro 
iiormtilly, now in tlic .^ixlli inonlh of |irf;;imr)fy, 

ciiHos won* fliisHiroxl iix plii.-i f tmii.ffiitffl nil tiny l<ini 4 tind voinKirijj (lircc or 
four tiiiifs fiftiiy). '1’1 h";o' psitifjitM won* of) in;;. i})lrnvcTi<niM I'.f'inulryl four tlnif.'.H tlirt 

firjit flny, which wtoppcfi (ho voiintin;* tti I’uch cu'-i', uud then U'ii jn;;. UcurMlryi or His.lftdyl 
orally (hr(‘c f>ni<*M a d.'iy tiiilii all aanto'a rfaffcd af whitdi fiiao tfioy wowf- lUFf raef/y] tu 
rcdiico (ho flost* pradtially .'la (hfir ayiaptonia jn'rntiftod. Affiaf of thfai wore aldo lo roduro 
lUo dosaoo (o ftO laf;. twioo dtiily wiihin a (on-fltiy joiriod ttiol hf’fp ariiipl'/ni free on (hat 
small dosHKO, loavino t( nfl' f'ntiroly hy (ho litai* they onforod (hoir socond I rlmfstf r. 

i'wfdvo oases, a( tilioiit. six or Sf'von ui‘i*l:s’ m*s(ali‘<a, iron* ola-'-dfioil as iilns 2 (aati- 
stailofl ail day lon^ anil Yoinilin'; from ttono to iw<i (iraos daily), 'rimso pationls wore 
;;ivon Hoinidryl or IHstadyl iti aO m;;, do-os (hroo tijni“-' a ilay aiol (old to ihmldo the dose 
if (hoy iH‘odod it. Flovon wori* totally roliovod within thn-o flays, 'I’lio other [latient was 
partially ndif’vial Init tin increase in the flose ransixl flizi'iness and lirow.'-iaess of which 
she complained more than (he ruuisea. Sln> was (tied on hoth rinses hut the side eiTeets 
were the same, Slie was eiven 100 m;r. pyri<loxitie hyilrfX’hh'iride intravenously three times 
a week for two weeks following; whieli time she wa- plaeefl fin 50 mp. llistiulyl at bedtime 
suifl sifter three wi't'hs of this therapy^ havin;; lioen amisitaiaed symptom free .save for 
ne.ca.'^ioaal morjiinp nausea, the dnip w.as disefuitiniifil. 

Six eases, of fotir to .seven Wf't'hs' peslation, were ehissilifii as )dns 1 fsevere laorain" 
muisesi without voaiitiap). All six of these patients v.iue totsilly relieved within twenty- 
four liours hy ;"() mp. Histadyl or Heimflryl mf»raiiip •usd nipht suid after .a weelc were able 
to roduee the dosape to 5(' mp. sit hr'dtime for amtlher week find then were tohl to tsike it 
only as (heir symptoms indicated. Five were aide to diseontinue the drup entirely and 
tho sixth patient found the ,50 mp. at hedtime neees'fary ff>r ri'lief. 

Of this on'tire series, nine were pravida iii, ail haviap hsid aafisea and voaiitiiip with 
previous iircpiiaiioies: nine were pravida ii, six of whom hsol had nausea with their previous 
isrepnancy si ml two of wliom lisul not. Ten wen' primiprsividsis tunl niio was a rpiinti- 
pnividsi who Imd had nsiusea sind vfimilinp with her hist Iwf) jirepmiinsies. Ape.s rsinped 
from Itl to .'17 yesirs. With the exception of the one who nhorted. all art’ still prepnant 
and iirogressiiip normally, most tif (hem near term. 

Nausea Induced by Diethylstilbestrol or by Hexestrol Eelieved by 
Antihistaminic Compounds 

Since it Jiad been sliown tlnit the nauseii ;in<l voinilinp eansed by the syn- 
llietic estrogens, especially dielliylstilbcslrol, .niv also an allergy,- il was believed 
that the antihistaminic, coni]ionnds should here also jircvent nausea and vomiting 
by acting as a histamine antagonist, the mode of action being most likely that of 
showing a greater affinity for histamine than docs the cell roccjttor mechanism. 

Floven psitients, known to hove .severe vomitinp after the iiipestion or injection of 
ordimiry doses of dielhylstilhostrol and ten jiatients known to he allerpie to hexestrol were 
given untihistiviiunic coinpoumls with each dose of ostrogeuic drug aiul in each case a full 
therapeutic clo.se of the c.strogen was tolerated with no side cn'ccts. 

One patient, a nullipara, aged 20 years, who has been under my obsorvalioii for 
several years because of severe metrorriiagia i.s of jiartieular interest. 'Fhis woman is very 
aller"ic to progesterone, developing large bullous hive.s following its admini.stration. She 
has a pirns 4 skin reaction to intradermally injected natural corpus lutev.m extractions. 
Both diethylstilbestrol and hexestrol in ordinary doses cause severe nausea and vomiting, 
although these two drugs in large dosc.s, apparently by dilating (he spiral arterioles of the 
endometrium, check her severe hemorrhaging promptly. They have boon used repeatedly, 
during the past several years, to save frequent necessity of curettage, even though the 
nausea the}' induce is most severe. 



NAUSEA AND VOMITING INDUCED BY PREGNANCY OR BY ADMINIS- 
TRATION OF SYNTHETIC ESTROGENS ; TREATMENT WITH 
ANTIHISTAMINIC COMPOUNDS 

A Further Study of an Additional 50 Cases 

J. WiLLiAi^i Finch, M.D., F.A.C.P., Hobart, Okla. 

(From ilic Department of Medicine, University of Olctalioma School of Medicine and 
The Olclahoma Medical Jteseeircli Foundation) 

I N PREVIOUSLY published research, the author has recorded considerable 
proof that the nausea and vomiting of early pregnancy are due to an allergic 
reaction of the patient to the secretion of her own gravid corpus luteumd He 
has also shown that the nausea and vomiting which occur following the adminis- 
tration of diethylstilbestrol are an allergy and are similar to, if not identical 
with, the nausea and vomiting of pregnancy, occurring in the same individuals 
who have had nausea and vomiting of pregnane3>- and in the same degree.- 

Tcagin histamine symptoms 
/I 

Allergen { 

reagin-> histamine -> antihistamine -> no symptoms 
FIs'. 1 . — Schematic representation of mode of action of antihistaminic compounds. 


Since the mechanism of allergic reactions is commonly accepted to be that 
of allergen + rcagen ^ histamine release from body cells, and since one of the 
actions of histamine in producing allergic s.ymptoms is to produce spasm of 
smooth muscle which is part of a nausea and vomiting complex, it was decided 
to treat a series of cases of nausea and vomiting of pregnancy with some of the 
antihistaminic compounds. 

Material 

To date (June 19, 1948), twenty-nine cases of nausea and vomiting of 
pregnancy have been treated using Benadryl (beta-dimethylaminoethylbenz- 
hydryl ether hydrochloride) in eighteen cases, and Histadyl (thenylpyramine 
hydrochloride) in eleven cases. Twenty-seven cases were completely relieved. 
One case Avas improved and one case Avas unimproAmd. 

Of the group, three case.s were classified as plus 4 (pernicious Ammiting). All throe 
of this series were tertigravidas, one aged 24 years, one 29, and one 32. One Avoman, about 
eight AA'eeks’ gestation, had been A-omiting almost all ingested food and fluid for two 
Aveehs and AAdien first seen Avas in a severe state of staiwation, acidosis, and aAutaminosis. 
Intra\mnous Benadryl in doses of 50 mg. eA’ery three hours did not alter her course any 
appreciable amount, although she Avas giA’en, in addition, inlraA'enous glucose and saline 
solution, pyridoxine hydrochloride, thiamine, and adequate sedation. She continued to 
A'omit Until she aborted fiA'e da 3 's later. The other tAA’o patients, cacli at about six Aveeks ’ 
gestation, had been nauseated eight or ten daj's and A'omiting incessantlj' for tivo daj’s. 
Thej^ stopped A'omiting Avithin tAA’entj'-four hours A\'ith 50 mg. Benadryl intravenously every 
four hours and Avere then maintained .sjTnptom free Avith 100 mg. orallj' four times a day. 
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FfNCII 


Atf.. J. Oiitt, 4 Gyr,'^. 

.‘■'ritctr.U'r. 


Altlioiipli wo liavi; not ns y(‘l boon abjo to i<I(‘ntify IIk' hormone ;vhjcli nrt.s 
ns an nllorgon in prodneittn: I ho nnuson mol vomit iiifr of projinanoy aiul/or tho 
nauHon and vomitinar indins'd l)y tho syjithoiio osimuons. I fool that this report 
with tho facts published in prervions reports is adofpiato jiroof that thosymploni- 
compbfx is jin allergic issiction. 

With tho use of antihistaminio cmnponnds to prevent tin* allcri^do reaction, 
adoqualo, inexpensive, and prompt, relief can be. aecorded almost all of lho.se 
l)nlionls. 

Jt niii^ht bo of interest, boro to state that in the search for tho unknown hor- 
mone which jiets as an aller'>:on sov(;ra| factors have been eliminated. It has hocn 
shown, in a iirevious jutbliealion, that prot'esloroiu* is not the qiiilty liornione. 
Since that roi)ort a .series of skin tests upon nauseated individuals, properly con- 
trolled. usinu: a solution of pure relaxin, showed no correlation between the inlra- 
dcrnial rea<'tions and the patient ‘s .symptoms. A similar .scries was done usinir 
a pre])aration of sheep whole jiituitary with like neualive re.sults. It is my 
opinion that, the allerp:en will eveiitualiy be shown to ho <Mlher the. lutoinizimr 
hormone of the pituitary or an as yet tuiidentined .seei'ction of the corpus luteum, 
or some metabolic by-product of one of lho.s{‘ hormones. 


Summary 

1. 'J'wenty-nine cases of nau.sca and vomiting of lu-ecnancy have been 
treated with antihistaminie eomimunds with t wenty-.seveti eases cured, one iia- 
jiroved, and one unimproved. 

2. Eleven patients with various diafino.ses, unable to take diethylslilbestrnl 
bccau.se of nausea and vomit in<f induced by the drug, wei-c given antihistaminie 
compounds in addition and all ecnild tolerate the full therapeutic do.se of the 
estrogen with no nausea or vomiting. 

3. Ten patients unable to take hexestrol because of nau.sca and vomiting 
were able to take the fidl dose without nau.sca when antihistaminie drugs were 
added. 

Conclusions 

1. The nausea and vomiting of pregnancy arc allergic reactions to an un- 
identified hormone, probably from the gravid corpus luteum. 

2. Tho nausea and vomiting induced by diethylstilbcstrol and hexestrol are 
allergic reactions. 

3. Antihistaminie compounds such as Benadryl or Histadyl can completely 
cure or prevent the nausea and vomiting induced by pregnancy or by the syn- 
thetic estrogens. 

I -wish to express iny appreciation for generous quantities of Benadryl cap.sules and 
iniectable Benadryl supplied by Parke, Davis & Co., Detroit, and Histadyl capsules supplied 
by Eli Lilly & Co., Indianapolis. 

I wisli also to thank Dr. Frederick L. Hisaw, Harvard University, for a quantity of 
relaxin prepared for intraderinal tests. The extraction of sheep vliolo pituitary gland, for 
which I am most grateful, was furnished through the courtesy of Dr. A. A. Hellbauin, 
University of Oklahoma School of iitedicinc, and Dr. W. H. ItrcShan, University of AVis- 

consin. 
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Upon the last hospital admission this patient was bleeding severely. Ten mg. diethyl- 
stilhestrol were given parenterallj^ and repeated in three hours. With the first dose, 100 
nig. Benadiyl were given orally and repeated at four-hour intervals. Menstruation cliecked 
markedly within a few hours and the patient was then given 18 mg. hexestrol and .300 mg. 
Benadryl daily (orally) for the following three da5's by which time bleeding had ceased. 
During the entire time from admission to cessation of flow tlie patient experienced ab- 
solutely no nausea or vomiting, niucli to lier surprise, for she was not advised of any 
change in medication from that given during previous hemorrhagic periods. 

Seven days before lier next menstruation was due this imtient was given 10 mg. 
progesterone in oil and 150 mg. Benadryl daih' for five da3'S. Two daj's later she had a 
normal t.ype menstruation but had no hives for the first time in nianj' trials endeavoring 
to control her hemorrhages witli jirogestcrone. 

Six other patients in this series, Avitli the menopausal sj'ndrome, all multiparas, varv- 
ing in age from 42 to 49 j-ears, all having experienced severe nausea and vomiting with 
pregnancies and all having had previous nausea from dietlyylstilbestrol, were given 1 mg. 
diethjdstilbestrol and 150 mg. antihistaminic comjiound (three cases treated witli Benadryl 
and three with Histad.vl) dail_y. Eacli patient was relieved of her varied menopausal 
sjmiptoms and none of the six had an_v nausea from the estrogen. 

Pour other patients, aged 17 to 19 j-ears, eacli a virgin with severe dj'smenorrhea, 
were given 2 mg. stilbestrol and 150 mg. Benadiyl dailj' to suppress ovulation and thus 
obtain a painless anovulatoiy menstruation. Tliis had been tried previously but the nausea 
from the estrogenic drug was so intense it had to be witlidrawn. With the addition of the 
antihistaminic there was no nausea experienced and each patient was given a painless 
withdrawal-type bleeding for three consecutive months while this treatment was being 
emploj'ed. 

Patients Allergic to Hexestrol 

Another series of ten patients, who had been previously unable to take 
hexestrol because of nausea gave the following results : 

One woman, aged 2G j-ears, had had severe nausea with her one pregnancj’- seven 3>'ears 
before. She was given G mg. hexestrol daily for secondar3' amenorrhea but was severeb' 
nauseated b3’- it. She volunteered to take hexestrol with Histadyl experimentally to see 
if it would prevent the nausea. . She was given 200 mg. Histadyl daily and was able to 
take as much as 18 mg. hexestrol daily without any nausea. After this experimental 
dosage, the dose was reduced to 3 mg. twice daily which she was able to take without any 
side effects as long as she continued 50 mg. Histad3'l twice dail3\ 

Five nulliparas, aged 19 to 24 3'oars, who had previousb’^ been unable to take hexestrol 
for treatment of their d3'smenorrhea, were all able to tolerate 18 mg. daib’- without nausea 
as long as the3’' were given 150 to 200 mg. antihistaminic compound (three cases treated 
with Histad3d and three with Benadr3'l). 

Pour women, ages 45 to 49 3'ears, all with previous nausea and vomiting from preg- 
nanc3' Jiud from hexestrol, were able to tolerate 3 mg. of this drug daib", which was ade- 
quate for relief from their menopausal s3'mptoms, as long as they were given 50 mg. of 
either Histad3q or Benadryl with the hexestrol. 

Comment 

Results using Benadr.i’-l or Histactyl were equall}'- good, several patients 
being given both drugs at different times. A few patients complained sliglitl 3 ' 
more of drowsiness or dizziness from Benadiyl when it was first started but 
within two or three da 5 ^s the 3 ’' developed a tolerance to it. To prevent an 3 - side 
effects from the antihistaminics, I now start the patient with 50 mg. of the drug 
at bedtime, then have her increase the dose by 50 mg. each daj’- until her 
s.iTnptoms are relieved. In this way the dosage is kept to a minimum and the 
side-effects are almost totalb" prevented. 



THE EFFECT OF DIETHYLSTILBESTROL IN THE PROLONGATION 

OF PREGNANCY 


ICaiu, John- Kahn'akv, B.A.. .MJ)., lIot>TON-. Ti;:sah 

fl'rtiw tlir Jh jmrlint III of ('i\in< I'olnni), J'r.-if-drrJi Jfijirfin IhtvtH Ifrjijnhtl) 

I 'P IIA.S Iku.'Ii ohscrvfMl*' - lluit jiationls 1n*aU;(l u'iiji slillio.strol for low es'rogrn 
effect alone nsnally wcoit heyoin] (eriu if siilt)<‘5(i‘o) wax not stopped at least 
tiirco weeks before Ibo cx'i'celed date. It was ibon'.dtl that this oliservafioii initrht 
be chocked by other investigators, and the followin'^ observations an* presented. 


Procedure 

Since slilbesirol is now bcintr used for tlii-eatened and linbifiial abortion, 
prcniatnr(' labor, .and some other accidents of )>rconancy,’‘ ' thirty-five con- 
secutive. ])refrna?i1 ])atients. anion*r whom Avore nineteen tlir-cntcncd abortion 
cases and throe Inabittial abni-lion (mses. Avere {.dven lai-oe and mipliysiologic 
doses of '‘des” stilbostrop from the fir.sf time tliey Averc seen, all during prcfr- 
naticy and during labor. Tin’s was done in order to note Avlietber the adminis- 
tration of stilbostrol Avould ])roi(tng pregnaney. It has been .suggested that 
stilbestrol may cause the f<‘tus in missed abortions to he retained. Tavo ca.scs 
diagnosed as Ihrcatciu'd ahoidions turned ont to he mis.sod abortions Avhile 
stilbestrol Avas being given. 

Table I gives the total number of milligrams, the number of days that 
.stilhe.strol Avas taken, the average daily dose, amount taken Avithin twenty-four 
liours, u]) to and during lahoi-. and the ealeulalod days of ])regnancy Avlicn the 
patient delivered. 

Summaiy 

Thirt.A'-five patients Avere given A-nrying amounts of stilbestrol during 
pregnancy. The avei-age age of tlicsc i)atienls Avas 2(1 year.s, the youngest 
and the oldest Avas 39. 

These patients had an avei’age of 33,320..') mg. total dose and a daily aA'cr- 
age of 244 mg. 

These patients Averc taking an average of 499 mg. of stilbestrol cA'cry 
twenty-four lionr.s at. the lime of ilie on.sci of labor. 

The.y delivered on an average on the Iavo hnndrcd sixty-eighth da.v of preg- 
nancy, so estrogenic AvithclraAval at term may not he an important factor in the 
cause of labor. The fetaiscs in missed abort ioTis Averc not. retained, but appeared 
to be expelled AAdien stilbestrol Avas given. 

Conclusions 

It might fairly be concluded that stilbestrol, CA^en in large and unphysio- 
logic doses^ did not prolong pregnancy in this .series nor in missed abortion cases. 

^aes” dictliylstilbef^trol. Grant Chemical Company. 

596 



CONTROL OF STILBESTROL VOMITING 

George D. Patton, M.D., M.S., Pittsburgh, Pa. 

T I SE of dietliylstill)estrol has been hampered by the side effect of nausea and vomiting. 

Other estrogenic drugs are satisfactorj' in treatment of the menopause, but in therapy 
of the functional ovarian disorders in younger women stilbestrol (as it is commonly called) 
remains valuable. It is economical in the large doses required and apparently more 
beneficial than some of the other drugs. 

The author has had excellent results in treating menorrhagia, pelvic pain, and 
cystic ovaries with 5 mg. doses of stilbestrol. A survey of 107 such cases was published 
in 1945. A second series of S6 cases was published recentl}'.^ In the lirst series, i 50 
per cent had some nausea and 9.3 per cent had to stop the drug because of vomiting. 

Due to the similarity of this nausea and vomiting to that seen in pregnancy, it was 
decided to use the drug which has been so successful in treating the vomiting of preg- 
nanc 3 '. 2 . 3. 4 A. single dose of 50 to 100 mg. of pj'ridoxine was given intravenouslj' to all pa- 
tients who complained of severe nausea or of vomiting after starting the twentj'-daj' oral course 
of 5 mg. stilbestrol dailj'. Twenty of the 86 patients requested pyridoxine. This is higher 
than the 9.3 per cent of the control series who could not take the drug, but some of these 
twentj' patients could have continued to take the drug despite their discomfort, had 
pjTidoxine been withheld. Three, or 3.5 per cent, of the 86 continued to vomit after the 
pj’ridoxine when they resumed taking the stilbestrol. This compares with the 9.3 per cent 
of the control series who discontinued stilbestrol because of vomiting. 

As a second control group, 18 pregnant women to wliom vomiting was quite trouble- 
some were given 50 to 100 mg. pj-ridoxine intravenouslj'. Fourteen obtained relief and 
four were unrelieved. This is verj' similar to the treatment of the stilbestrol induced 
vomiting cases described above where seventeen were relieved and three were not. 

In summary it appears that the use of 100 mg. pyridoxine intravenously will reduce 
by two-thirds the number of patients who are unable to take stilbestrol because of 
vomiting. 
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TaiJI.K 1. SUJtMAItV OF 35 PlJKGNANT WOMEX EECEIVING "DES” STILBESTKOL 


AMOUNT 
TAKEN IN THE 
AVERAGE 24 HOURS 

TOTAL NO. BAYS BAIEY BEFORE AND 

MO, TAKEN DOSE DURING LABOR 


G. \V. ]I. 
w-in 

()6,565 

155 

429.45 

500 

240 

, E. E. 

W-24 

7,300 

IS 

405.05 

500 

271 

V. IV. 

W-2S) 

33,000 

6S 

485.29 

600 

289 

C. E. N. 

W-24 

30,525 

175 

172.40 

400 

275 

V. E. S. 

W-28 

9,100 

31 

293.5 

300 

266 

L. N. P. 

W-33 

14,026 

2.16 

04.96 

200 

254 

E. \V. D, 

W-36 

2,750 

58 

36.36 

375 

302 

S. E. W. 
lV-26 

25,350 

78 

325 

275 

292 

E. E. E. 

W-39 

28,200 

201 

140.30 

125 

278 

A. W. 

W-2S 

14,650 

108 

87.34 

250 

245 

L. P. 

W-2f) 

22,400 

150 

149.33 

600 

270 

G.A.E. 

lV-25 

11,300 

52 

213.40 

300 

248 

M. IV. 

C-30 

112,025 

134 

824.79 

100 

280 

J. J. A 

W-25 

71,385 

249 

200.02 

400 

292 

N. G. F, 

W-34 

120,730 

185 

052.34 

1500 

223 

L. M. L, 

W-31 

2d,3,')0 

260 

97.5 

300 

299 

E. L. 

W-26 

22,475 

85 

204.4 

200 

263 

F. J. F. . 

W-24 

6,500 

70 

92.85 

200 

257 

D. A. C. 

W-18 

5,650 

143 

38.81 

25 

207 

H. i\r. H, 
W-35 

84,807 

213 

298.15 

2000 

256 

E. E. C. 

W-13 

27,027 

82 

329.57 

875 

280 

E. N. n. 

W-34 

69,025 

182 

379.20 

1000 

292 

A. E. E. 

W-26 

50,825 

208 

244.93 

100 

281 

•T. E. P. 

W-24 

30,505.5 

104 

293.32 

25 

268 

J.P. 

W-25 

9,650 

193 

50 

50 

302 

L. M. S. 

W-25 

33,464 

874 

87.14 

25 

312 

M. E. T. 
W-22 

10,500 

58 

181.03 

50 

266 

W. D. D. 

W-22 

33,750 

195 

173.07 

100 

243 

W. W. F. 

W-37 

36,635 

77 

475.78 

2200 

278 


NAME 


DAY OF 
PREGNANCY 
DELIVERED 


S. E. D. 42,215.75 

W-21. 


165 


255.85 


750 


266 








Department of Book Reviews 

(,’(>.Ni>!XTjai fiv ]f»>ii;a;r T, F»:anic, Xkv/ Yor.i: 

Review of New Books 


Gynecology 

The DisonlcfB of Menstnialion and Treatment" liy t'nlninlio !,« u even 

Iiixitrioiisly prpsenfc'il iiionoi'ntldi iti (%vti '1‘lic ovnrio jiitnif siry relri(iiii)t?ii]> i.-* eon- 

sideroil from tlie exiierimental nsiifet, villi vxtvii.sivr fully ilhmtruleii. dealing 

mainly with mtHtmtefl white rats siml the effeet of various altempls sit replneement therajiy. 
Many illnstrnlionH on the morplmlooy of the pitaifary reMiltine from these experiments are 
pivon. Jlowevei'j the screen is too iroarse. so that inlerpretsil ion of these repruilnctions is 
really imimssihle. In a s<-ries of nonenstrnted rats, a>i little ns International t^nits of 
estroKon cansed mnrhed liypojihyseal ehiinnes with ovarian hiieinizalion while, in tlse 
enstratej djOOO Tntcrnalinnal Units enuserl only jmrtial restoration. Xo efTeet was pro- 
tinced by 1 mp'. of proftostoroae. These experiments show nothini: partienlnrly new and 
Rave ri.se to no conelusion.s. 

'J'he .second portion is imridy elinio.al, detailiiiR the various general conditions which 
can inflnonce the menses, tnkitiR tip sterility, anomihir menstrnntion, .amenorrhea, menor- 
rhagia and metrorrhuRin, (‘to. KstroRenii; tiierfijiy is consiilered hnt Karnaky's re.sult.' 
evidently o.sc.ajn'd the anthor’.s attention, 31. T. J’RAXK. 


Surgical Techniques hy the Vaginal Eoutc-’ by ICrie Weber i.s a monogniph which 
shows thiit it is written by a well-trained RynecoloRieal oiienitor who knows the value and 
liniittition.s of the vuRintil route from A to Z. Tin* hook covers the entire subject. The 
methods for relieving cystocele tind prohipsc are nnticpiated. 'fho description of the ex- 
tended viiginnl hysterectomy for careinomn is good. The illustrations, no matter from 
what point of view regarded, do not come up to even the lowest sttindnrds, Tlu'y nre not 
only inartistic but in the mnjority of cnse.s iiiadoqimte. 31. T. FE-VXK. 


This Inrge monogrnph by 3’ierre Dureb" denis solely with the inllammations of the 
cervix, from aiiatoinicnl, clinical, and therajrcutic aspect. In the second edition he has the 
collaboration of 33ntheil and Autrand. 'J’lie lir.st ](art deals with the histology tind the 
clinical .symptoms. The great nmjority of the illustmtions are not nj) to the standards 
required in this country. The nuthors arc justly ugiiinst prolonged attempts at cauteriza- 
tion if the .slightest doubt as to the po.ssibilily of malignancy exists. In diagnosis, syphilis 
may prove a stumbling block. They discuss cervicitis duo to trichomonas. Considerable 
space is devoted to the laboratory bacteriology and serology for gonococcus. The thera- 
peutic situation has been entirely altered since the first edition in which sulfonamide 
therapy was the main standby before the advent of penicillin. Endocrine aspects of the 
situation are discussed although, in my opinion, these do not tipply to strictly cervical 


iT.oh l^oso^(lcn(>^ tic In Alcnstrunclon y su Trntnmicnto. I5nso experimental de la liitcr- 
relacl6n prclUpCnso'evarlca. By Emilio Colombo. 327 pages. Editor “El Ateneo." Buenos 
\iros 1949. 

’•’Tonltnidues Chlrarclealcs Vaginnlcs. rossibililltis et T.imltcs. By Eric Weber, Strasbourg. 
Pr^ac'rdu WesscuVTilabto I'M Pascs. J. B. BailU^rc et tils, Paris. Ge. 1948. 

fill Pfil Etiulo Analonio-Cliniquo Xouvcaax Traitcmentcs. By Pierre 
-^1 ^vwAnita? S'lint-Lazarc. Avec la collaboration de Lucien Duthcil. Ancien interne de 
azA re et Hubert Autrand. Ing6nieur I.E.N. Deuxiftme itdition Revue et 
Kenl6e""*33™'el lla^son'et Cie. Rditeurs. Paris. 0, 1018. 
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AN AID TO THE REMOVAL OP THE GELLHORN PESSARY 

D. Dalton Deeds, M.D., San Diego, Calif. 

(From the Department of Obstetrics and Gynecology of the Fees-Stealy Clinic) 

Gellliorn pessary has proved to be a very useful instrument in tlie treatment of pro- 
* lapse of the uterus, especially in eases in which operative treatment is inadvisable. How- 
ever, removal of the pessary may not be accomplished with as great ease as is its insertion; 
in many instances its removal may be exceedingly difficult. This difficult^' is due to the 
inability of the operator, no matter how skillful he maj" be, to retain a grasp iipon the small 
end of the pessary. A simple device has ijroved successful in overcoming this difficulty, A 
small hole is bored tlu’ough the ball tip at the small end of the pessary. The teeth of a 
tenaculum can then be inserted at each end of the hole and a firm grasp on the pessary ob- 
tained (Fig. 1). The pessary can then be removed smoothly and easily. The tenaculum also 
serves as an aid in guiding the pessary duidng removal. The hole can be drilled in any 
standard Gellliorn pessary whether it be made of hard rubber or of the newer plastic ma- 
terials. The openings should be smoothed to prevent irritation to the vaginal mucosa. Clean- 
ing is easily accomplished since the hole extends through the pessary from one side to the 
other. 



Pie. 1. — Gellhorn pessai-y grasped by teeth of tenaculum through hole in small end. 
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his troHliniMit of Iicnr! lesions, jireferri/iK flelivery from hehnv. The ehnjiler on cesarenn 
sectioTi slrontily einpliiisi/eH the reiisons for ilo* hnv iiieiileiM'e of eesarenti section in this 
(ieorj'iu clinic. 

'J'lii.s jiersoiiftl exposition on ohstetric practice is directed (ounrd those plivsicinns 
and obsletriciiuis ^vlHl do tlie hulk of ohsH'trics in the I'nited .States. Torjun ofTers for 
thorn tocliniqiies which, for most e.ondilions, can ho used in the home. In this hook they 
will find much valuiihio and jirncticnl infnrmution. i’llir.te F. U'iu.iams. 

Tlio jtrofccdinjts of the (^inference of the Fommittee on Unnum Iteprodnclion of flic 
Xalioiuil Ikosearcli Founcil, held in Xow York City in .tnmmry, IPJ's, on The Xontnal .ind 
Patholoffic.il Physiology of Prcgn.'iiicy- n{»(Mnir in h/»i!nd (onti after earlier journal puhlic.'e 
linn. 'I’liis monogrnpli i.s (he .sixth in a .series on prohlem.s of rejirfeliiclion. One conferenco 
session dealt with llto snl>joct of nutrition in pregnnncy, in witioli Wnrknny discussed his 
roconi oxjuminioiital iirodnotion of deformities. Dnrhy and his co-workers demonstrated 
how the nutritional status during firegimncy eonhl he assayed hy hioclieffu’cal methods, 
wliilo Burke and Dieeknmnn discussed their elinicul .studies in the Lying-in llos[iitaIs of 
Boston and (thiongo, with ohservatinns and results somewhat dissimilar. 

.knur papers wore ilovnted to the physiology i>f the toxemias of pregnancy. Page 
hr(uight. uj) to dale recent research on placetitnl fly.-iftmcf ion ns an rdiological factor. Mun- 
nell reviewed the snhjei't of livu'r function in pregnancy, hath normal and ahnorin.'d, while 
ICellogg, and Cosgro%'c and Fhesley descrihed certain tindings in iUi' t'oveniias, Kellogg 
from the standpoint of htrmorrlmgic lesions, and the latter Jinthor.s more ns to the clinical 
management, 

Beynolds and his associates, ia their pajjor on jaitlerns of uterine contractility, give 
the results ohtaiiied hy use of a multiclmnnel tokodyaamometcr. With this method they 
liiivo aaalyr.od contractions ia variotis tyjies of inertia, regional retraction rings, noa- 
dllntutioa of the cervix, and false and normal labor. Their study shows reasons for variou.s 
types of altertitions in labor meehaaisms, witli suggestions as to how sueh alterations might 
bo treated, Beter.s and his eo-workers suggest the rletermiimtion of serum iodine a.s a more 
appropriate mcasuremeat of iafortiliiy, hahilual miscarriages, or the toxemias of preg- 
imncy. This paper is interestingly correlated hy the study of Belf.s ami .Tone.s on endo- 
crine patterns in abortion. Venning discusses the mode of excretion of hormone metabolites 
in normal ])regnaney, and Bohriner uml his nssociiites discuss the excretion of ketosteroids 
in normal and abnormal pregnancies. 

These arc outstanding coat rihnlions on the jdiysiology of pregnancy and roj>ro.seat 
Ihc latest word regarding intensive investigation at present being pursued in many labo- 
ratories and clinics. Oidy slightly less important limn the material presented in the 
I)aper.s arc the o.xcollcat discns.sioas by other investigators following each paper. 

This monograph deserves reading and study hy all who are interested in the problems 
of reproduction for although the mulerinl is on n high scientific level there is much of 
practical .significance in this text. Pjiiup F. Wiiaiams. 


This hook, Maternity in Great Britain,' presents the results of an inquiry into preg- 
nancy and childbirth made in England in 1945, tlio basic material being 14,000 M-onicn 
who gave birth to a child in a certain specified week of that year. The inquiry was under 
the sponsorship of a joint committee of tlie Eoyal College of Obstetricians and Gynaecolo- 
gists and the Population Investigation Committee. 

Briefly, the investigation has attempted to answer the following questions; What 
services arc available to women bearing children? How far are tliey used and what arc 


many illustrations and tables. Tlie Williams « whkiuk \^oiiip;ui.% , 

n\T..iPrnitv in Groat Britain, A Survey of Social and Kconomlc Aspect.s of rrcfrniinoy and 
TlndcrtaUen by a Joint Committee of the Koyal Collcitc of Obstetricians and Gynac-- 
Cliildblrtli CiulcrtaKtn oj i„vestlKation Committee. 220 pages and 2 apiiendicos. GeofCio> 

inmberlege: Oxford^ Press! London. New Yoric, Toronto. lO-lS. 
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situations. Cliapteis are devottMl to general medical, to chemical and tliermal cauteriza- 
tion, high frequency cunents, diathermia, coagulation, and even hy.stercctoiny in certain 
instances. The concluding chapter deals with metritis and prostitution particularlj" as it 
applies to the transmission of gonorrhea. The therapj* of cer%-ical conditions has been so 
much afTccted by our improvements in therajiy that much simplification of this typo of 
monograph may be expected in the future. It is a pity that the cancer situation has not 
been considered more fully in the monograidi. R. T. Frank. 

Another monograph by Usandi/.aga,-* which appeared in 194G, has come into our 
hands. It is a second edition, the first one having appeared in 1941, forming a part of 
Practical Medical Itranuals issued by the same publishers, a long list of which has ap- 
peared in the past. There are excellent descriptions and microscopic illustrations of 
erosion, its healing, and epithelial metaplasia. There are good colored macroscopic illus- 
trations of the conditions of the cervix, their etiology and diagnosis. Especiall}' diagnoses 
excluding cancer are tahen up. Local therapy including cautery, coagulation, and operation 
are described; the sulfonamide drugs arc discussed. Evidently penicillin and exfolliative 
cytology were not ready to bo incorporated. This is .an excellent, well-illustrated mono- 
graph which will have to be brought up to date soon again. R. T. Frank. 


Obstetrics 

This Treatise on Obstetric Labor,.' by Richard 'J'orjiin, may be regarded as e.vpres.s- 
ing his personal opinions to a large degree and details the clinical obstetric practice in 
the hospital of the University of Georgia. The author’s attitude regarding surgical obstet- 
rical procedures is markedly conservative. He has found that employment of fluids, de.x- 
trose, transfusions, o.xygen, sedation, and rest are far more favorable for the mother and 
fetus in many emergencies than immediate, however skillful, surgery. On his service 
version and extraction, except for transverse presentation, Diihr.sson’s incisions of the 
cervi,\-, and use of dilating bags have become ob.soleto, wliile postpartum packing of the 
fundus is necessary in tipproxinuitely 1 per cent of deliveries. The ability of the uterus 
to expel its contents may be determined in labor by a few simple clinical tests as to the 
interval, length, and height of contractions, so that abnormalities, other than dispropor- 
tion, may be quicklj' recognized and properly treated. 

He has divided the material into forty-one chapters and appends a considerable list 
of pertinent case histories. The erythroblastosis and Rh-factor sections have been con- 
tributed by Edith L. Potter and Philip Levine. For amnesia-analgesia he prefers the 
intravenous use of pentobarbital sodium and scopolamine, with local anesthesia of the 
perineum by 1 per cent procaine solution for episiotomy. 

He otTers an interesting solution for rural obstetrics in suggesting and describing a 
delivery-room setup as a part of a rural physician’s otlice or county' health center. The 
patient, after such office delivery, is sent home within a few hours or the ne.xt day to con- 
valesce in her home. 

Torpin’s service has seen a case of cclamiisia on an average of every eighteen days 
over a period of ten years. The treatment of the eclamptic patient consists in the use of 
intravenous magnesium sulphate, the control of convulsions by pentobarbital sodium, ade- 
quate nourishment and attention to the water balance, oxygen, and, when the condition 
improves or becomes satisfactoiy, induction by rupture of the fetal membranes. He 
reserves cesarean section for the complete typo of placenta previa and stresses the need 
for blood bank centers in even the smallest population centers. Torpin is conservative in 

1 o By Dr. Manuel Usamlizapa, CatedrAtico de Obstetrlcia y Ginecologia, Jefe 

Servlcio de la Casa de Salud Valdecilla. Segunda ISdicidn. 133 pages. Manuales de 
Aieclicma PracUca. .Salvat Editores, S. A., Barcelona-Buenos Aires, 1910. 

1-1 Treatise on Obstetric I.nbor. By Richard Tonnn, M.D., Professor and Cliairman of the 

department of Obstetrics and Gynecology, University of Georgia School of Medicine, Augusta, 
ueorgia, 573 pages with 181 iliustrations. Augusta Obstetrical & Gynecological Book Co., 
-Augusta, Ga., 1948. 
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Volmiu* I. iloalB willi nonniil BitnntimtB. In viinv nf tlio fact that ,'{ ntj{ of l,f»00 
womcm tlio in oiiildbirtli in Gonnany (‘JiaOO in a yoar) ami fl jut font of cliildrcn tio so 
before or innnediatoly aflor birtit (7/5,000 yearly) lie ivanfK every practicing pliVBician 
who dooH obfdotricB to Iiavo at loaBt four niontha of practical expcricriof in an ndctjnatc 
inntcrniU' hospitnl. I'rnctioal advice ia fealtired throughout. 

The gro.MH pelvic niialmny, the, tnen.atraal cycle, impregnation, early embryology, 
fotuB, placenta, maternal pregnancy chnnge.'t are nderpiately prcFcntcd by Brici'.enbach, 
The illuBtratioiiH are inimeroiiK, mnjiy in color, moBiIy Bchematie, A vi.-ry elaborate exposi- 
tion of the changcB in the uterine muBcle during pregnancy is prc'-enled, as well as other 
altorationa in the maternal organism including such divergent subjects as chemistry of 
the blood, joint ehnnge.s, and nUernlions in the ndenohyjiofdiysis. 

Kxtorual and internal «>xaminntion, pregnancy test, mensuration, determination of 
term, all profusely illustrated, arc described. 1‘nder the suhjcct of labor, the pelvis, the 
birth canal, the passenger, the forces nt xvork, etc,, are dealt with; finally, the course of 
a normal labor with digression in various dirci-tions. The conduct of labor by a midivifc 
i.s no.xt described, vaginal examination alone is indicated, median cpisiolomy recommended. 
The various normal positions arc given in great detail, followed by tnuUijde pregnancies. 
Nordmeyer is the author of the chapters on the jmerperium find lactation and the physiology 
of the nconntus. This volume alone boasts of .o-tO illustrations. 

Volume IT contains the pathology, divided into four .sections — disturbances of preg- 
luincy, disltirbancos of labor, pathology of the ptierpcrium. and the sick newborn. I have 
selected a few high spots for ronsiderjition. In ibreatcfied fibortion the tresitment with 
largo dose.s of stilbestrol i.s not yet recommended. Kmptying of the uterus is done in two 
stngc.s hy means of dilatation witli laminaria for eight to twelve hours, next quinine and 
oxj'tocin, followed hy curettage. Descriptions of extrfiuterine jiregfianey, hydatid and 
ohorionepitholioina with many colored illustrations are fidequatc. ^fueh space is devoted 
to diseases of the iiregmiat woman. In eclampsia jirophybixis, StrognnofT treatment, vene- 
section, and finally cesarean section are counseled. Malpositions, spofitancous and tlioso 
due to pelvic or to fetal malformations or to malformations of uterus and vagina are 
described. In hospital jirnctice, cesarean section is recominciuled for the uninfected patient 
with placenta previa. Penicillin apparently is jnst becoming available and is mentioned 
in the treatment of gonorrhea and ns a possible moans of combating puerperal sepsis. 

Volume III corresponds to the sixth edition of ^Itirlius’ book on obstetrical opera- 
tions which first appeared in Ui.'il, lie not only emphnsizes the dangers of the high forceps 
but believes that modern olistotrics %vould be improved by eomplcto fibandoiimont of this 
procedure. Classical cesarean has been abandoned universally. lie describes the various 
suprasjTnphysial techniques. Tlie book dilTcrs little from the earlier editions which have 
been received with much favor. 

The three volumes form a comprehensive find adequate presentation of the subject. 
Thej' arc somewhat large and voluminous for tlic average student and even for the general 
practitioner but valuable for the specialist. P- T. Fraxk. 


The Third American Congress on Obstetrics and Gynecology was held in St. Louis 
in September, 1947. The previous meeting had taken place in 1942. A large number of 
organizations are members of this Congress. The Proccedingso cover everything minutely 
from invocation to the final manikin obstetric demonstration and the list of motion pic- 
tures which were .shorni, covering a total of 412 pages. 

The contents covers the most diverse material, such as the advantages of the rooming- 
in unit in obstetric liospital; .symptoms of sterility from every aspect; round-table dis- 


fTransnclions of tlio Third American Contfress on Obstetrics and - 

Vodltorinm St. Missonri, September 8 to 12. 1917. Sponsor^ by the American Com 

Auditorium, SI wAlfiro Inc Edited bv Georne AV. Kosmak, M.D.. and Robert Is. Rutlier 
ford'^V.D^^ 412 pages^”^'pubL by the Western Journal of Sur^erj- Publisliing Companj. 
Portland, brctron. li)4S. 
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the factors affecting their use? Do they help women to regard childbirth as a normal 
process? How far do tliey prevent premature birth and infant death and promote the 
health of mothers and infants? Finally, what do parents spend on pregnancy and child- 
birth? 

The method used in the inquiry seems to have been sufficiently broad to complete the 
aims and one can feel that the sample was adequate as to regions, frequency of births, 
housing, social classes (economic) and in relation to frequency of stillbirths and neonatal 
deaths. The subject matter of the text develops all of the general problems of maternity, 
antenatal care, care during confinement, relief of pain, and an extiemelj interesting chap 
ter on the costs of childbearing. 

In 1936, the English well-to-do apparently spent an average of $228 for the first 
baby, while manual workers’ wives spent $144. Less monej vas spent for subsequent 
births, and poorer motliers economized progressively as their families giew in size. 
was, of course, a marked difference among women who received care under miinicipa 
schemes. A section discusses the provisions of the National Health Sen ice Act for ree 
confinement care which has not removed many of the economic obstacles to childbearing 
in Great Britain. 


Such special aspects of the maternity problem as prematurity are brought out. The 
conclusion is drawn that a reduction in prematurity should be expected from the improve- 
ment in the quality of the antenatal service rendered in Great Britain. As to the topic, 
"Infant Feeding," it is shown that 43 per cent of the inquiry mothers are who ly bottle 
feeding their babies at the end of the eighth week, and again the editors of the report 
feel that antenatal supervision stands out as a more important factor in t le » 

of lactation than any other factor. As to women in industry, it was oun n 
the priinigravidas employed in gainful occupations during pregnane} ermina ® 
ployment in mid-pregnancy and only a few, a .small proporLon of them, intended at a 
date two months after the delivery, to resume such occupation. Home 
attention in the report. Illegitimately pregnant women suffered with respect to «^Mtal 
care; as to confmement care, it was about equal with others. In regard to economic 
circumstances these women were at a great disadvantage as compare o m r^ 

Many became destitute and the assistance available to them in Great Britain was con- 
sidered most inadequate. 

The concluding chapter has many sound recommendations for the improvement of 
the faults brought out in the inquiry. It will be interesting to see a repetition of such an 
inquirv after th^e National Medical Service Act has been in operation for a few years. 

For those who are interested in the social and economic aspects 
childbearing, and all physicians should be interested, the book 
value. 


A three-volume Obstetrics-Physiology, Pathology, Operationss by Martius assisted 

, T,. , , 1 „ , n Kiithe Droysen, is the first important German 

by Bickenbach, Nordmeyer, and the artist, rv.iuie i 

cortribMioa J.mittod to us since World War II. The publ.shor rs the ” ‘’'"6 

Thieme, now in Stuttgart. I do not know why the ages and tarU, places of 

are given-perUaps a military regulation; also the numher of copies printed <. 500 - "o 

object is to prerent a simple, noncontrovorsial exposition for students and phjsicia s. 

The illustrations, in the main, are new. 


N . iriitlip TDrovsen als Zieicnnenn. mrsier 

- . uvx. a.icii. ia-c. u rrrgji Farbigcn Abbildungen. 5GS pages. Zweiter Teil : 

Unveranderter Neudruck. Mit o.39, 7 ,,™ rppji parbisen Abbildungen. GOj pages. 

Pathologic, Unveranderter Neudruck, Mit 48G, Zum ten x aroigen 

S?r Xunase. Mit 2S1 Abbridungen. 287 pages. 

Georg Thieme. Stuttgart. 194S. 
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Thin comprolioiiftivo hi tidy of (lie Control of Pain in ChlltlblrUi,!i by Lull and Hinj;- 
HOii, npitetirH in a third iMliiion. 'I'lii* diHenaaiori <tf lha dnii'fi v.hicli iiitiy lx* ii.«(‘d for (liis 
purpoHO. iiinhidcs Ilia clmraittcriHtia.t of rticli rijjciil, tin cspotiilion of lha idinrniaaolopc 
action, a rc cvjihiation of tlic toxic effect of tlic dm;,', the technitjiic of it;? n.“c, the ad- 
vantages, distidvanla^'cs and dan;,'crs, aa well as the tcchnitjiic for the adniiniKtratioa of 
t'ach n;;ent. 'J'lic possible fetal coniplirationM restiltin;; from tht; nsc of the varion« a''ents 
htivo also been described, anti the drnj^s an; evabiated from the standpoint of fetal salvage. 

'I'he booh htts been bron;,'hl thoroii};hly up to dait'. Atnotii' the proininent revisions 
in this third edition is: the oonsiderttbly rt'writtr'ii cdiapter ftn the anafointe considerations 
in regional nerve bloch, with special reference lt» etimbil anesthesia, Anrdher section 
whieh is new is devoted to the early care of the newborn infant, particularly in reference 
to tlie at'ent whicli may have been used in its delivery. 'I'liere has also b<;en added a dis- 
cussion of the conliiiuotis eaudal anesthesia study at Memphis, Term, The material there 
includt's more than .0,000 I'ontinnons etmdal, tl,500 saddie-block sjiinal and eontinuons spinal, 
and .SOO births tvith general anestliesin. 'I'he statistie.-il amilysis of this ttronj'i is compared 
witli the re.siilts in the IMiiladeljdiia study. 'J’lie /i;,'tires and results are impres-ivc and 
fully support the conclusions formed bv the orii^intil studv in the Marine Hospital on 
Staten Island, 

Amontj other new materinl parlieiiliirly is noted intdiision of the report from the 
CliieaKo Lyin;;-in Hosjiit.'d of siiiiml (stiddle-blockf nnesthesiti in ohsttdries, with a full 
do.scrijition of its use in 710 cases and the results as to jiain relief, interference with labor 
mechanism, and the fetal respiratory ]>rocosses. The present wide use of Demerol and 
scopolamine i.s well analyzed. 

The book is almost oncyelopedie in eharaeter, and nlfhonph caudal anesthesia receives 
the largest depfroe of attention, every druc has been evaluated and th<*re arc many chapters 
of general interest, such us the one on j»sychology in jiregnaney, in wliich the authors 
discuss and give their opinion of Heed’s Ihcsi.s on ehihlbirth without fear, management of 
the puorjtcrium, pain relief in homo obstetrics, ami the qiieslion of jmin relief wiien 
nmlcrnal complications are present. 'J'lie book is profusely illustrated and may be rccom- 
meaded ns a practical working guide to all wiio are iatereslod in pain relief in labor. 

Priiur F. 


Afany years of clinical experience and teaching have cminontly fitted ^[iss .Mice ^f. 
ITuiit to write this book, Anestliesia,i2 wliich is primarily intended for the nursing pro- 
fession. A rending of this volume should give nur.«es a clear and practical eoneopt of the 
subject. After a brief, but interesting, historical review she stresses the dangers of the 
various agents used, and discusses the disadvantages as well ns the benefits of premedica- 
tion. She concludes that a proper choice of .sucli drug.s depends upon good judgment m 
relationship to llio situation of each individual patient. Hqually, she brings out the need 
for, close care and watchfulness until the patient’s return to the conscious state is com- 
pleted. 

Various agents, liquid, gaseous, Avertin, and those used intravenously or in local or 
regional anesthesia, are described as to their choice and action. Miss Hunt devotes con- 
siderable space to obstetric analgesia for the stage of dilatation, and analgesia and ane.s- 
thesiii for the stage of expulsion, both from the standpoint of relieving pain and from the 
standpoint of operative obstetrics. She feels it is unlikely that caudal anesthesia-analgesia 
for obstetrics will become routine. She suggests u trial of the psycliological dissipation 
of the fear of labor as proposed by Heed. Tliis fear, she states, creates increased tension 
in the opposing muscles of the corpus and of the cervix in labor, and the counteraction 


iiControl of I’liin in Cliiiilbirtli. By ClifCorfl B. Lull. M.D., F.A.C.S., F.I.C.S.. Wrccton 
niviqioii of Obstetrics and Gvnecology. Pliiladelpbia Lyinn-In Unit, Pennsylvania Hospital, and 
SlVor? s HiiiL'soi M S'.A.C.A.. F.I.C.A. Third Edition. .-.OS patres witli IJl 

H^tfoL'^'and l^coVor plates. J. B. Lippincott Company, Philadolpliia. London. Montreal. lOfS. 

■ ■Prlncinles and Tracticc, n rresentntion for tlie Xnrslns: Profession. 

Alice M Huni? 137 wiU, " mustrationk G. P. Putnam's Sons, New York. lO-lO 
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cussions (for example, asphyxia of newborn, prolonged labor, uterine myomas, early con- 
trolled ambulation, etiologj' of abortion, and Rli studies in 28,500 pregnant women). For 
the general meetings, such major subjects as follow were discussed in multiple presenta- 
tions — anesthesia and analgesia; emotional aspects of pregnancj'; cancer of cervix; cesarean 
section. The volume contains a fund of information and a valuable exchange of opinion 
in a free and unhampered forum. R. T. Fjjank. 

The text of Obstetric Analgesia and Anesthesia, m by Franklin F. Snyder, is divided 
into two sections, respiratorj- injuries of the child and the treatment of pain during labor. 
It discusses the present status of pain-relieving drugs from both an experimental stand- 
point and clinical use in obstetrics. The author states that obstetric analgesia is today 
thc most widely discussed and the most controversial problem in obstetrics, and that the 
wide use of pain relief in labor has introduced a new factor, anesthetic drugs, into our 
consideration of the outcome of labor. 

Dr. Snyder states that fetal respirator}’- injur}' is pre-eminent as a cause of death 
associated with birth. He points out the obvious fact that we must now add a measure- 
ment of this new pharmacologic factor influencing the fetus to our former regard only for 
the mechanism and the fetal environment. At present, the author suggests, the introduc- 
tion of new methods of analysis permits the comparison of one agent with another in 
terms of the amount of respiratory depression in the fetus, and the degree of impairment 
produced in the labor mechanism. Tlie application of such methods has facilitated the 
clinical trial of the drugs currentl.v used in obstetric analgesia-anesthesia. They permit a 
determination of the margin of safety, not only for the mother but especially for the child, 
when we attempt to evaluate an agent in terms of potency of relief of pain, effect upon 
the fetus, and effect upon the labor mechanism. 

In the discussion on respiratory injuries of the child, the author expands his ideas 
on the pharmacologic factors in labor, the mechanism of intrauterine respiration and the 
incidence of respiratory injuries before birth such as pneumonia, atelectasis, and asphyxia. 
Ho describes, in Chapter Seven, the laboratory metliods by which the various agents may 
bo assayed in regard to their effects upon both mother and fetus. By this assay the 
pharmacologic factor may be measured quantitatively in terms of depression of fetal 
respiration and impairment of the uterine expulsive mechanism. 

In the section on treatment of pain during labor, the different agents are evaluated 
singly as to their potency, risk, and effect. The author discusses morphine, scopolamine, 
and the barbiturates in this regard, and proceeds to an evaluation of the rectal use of 
ether, alone or in combination of other agents and with certain synergistic drugs, and the 
rectal use of Avertin is discussed. He has analyzed the use and results of inhalation of 
ether and of chloroform and the narcotic gases, nitrous oxide, ethylene, and cyclopropane. 
The concluding chapter discusses the use of regional anesthesia in terms of physiology, 
technique, and the effects upon the mechanism of labor and on the fetus. Thus, we find 
caudal anesthesia, spinal, the different types of nerve block and local infiltration methods 
analyzed as to their risks, disadvantages, advantages, and effects. 

The author, who has made outstanding contributions to the subject and study of 
fetal respiration, has ably compared studies in physiology of the fetus with the clinical 
results of the drugs now employed for relief of pain in labor. He has analyzed at length 
the pharmacologic factor introduced through the widespread efforts to promote analgesia. 
He has thoroughly reviewed the clinical reports available and has demonstrated how the 
effects of various agents can be assayed. Dr. Snyder presented a very line study of a 
most i mportant problem in the practice of obstetrics. Philip F. Williams. 

^“Obstetric AnalBOsla and Anesthesia, Their EfTects Upon Eabor and the Child. By 
i^ranklin P. Snyder. M.D. Associate Professor of Obstetrics and Associate Professor of Aiiat- 

Harvard Medical School. 385 pages -with 114 illustrations. W. B. Saunder-s Company, 

I hiladolphia and London. 1049. 
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jiiirluritiini. ,Sli(; ilovotoH jjoint’ t«» fiit cxiionit ion <ir jiriticiplcH riini thi-ii, in n 

uoll-illnHtriiloiI Inxt, (li'.s(;rilii‘« ninl nliown tin* cnliKlln'iiic cxnrciHcM wliicii it »« f«'It will 
.ii(.*i|i niiultli! a \voiiuiii (o (H!liiov<’ Ji jininlnK'* labor atni a H|toritniH*onH <li;livory. 

Tin; inalfriul i.*< jiroM'ntf'd for tin* linantit of obylotriaiauM atnl pliyi'iolhfrnja.'^t.*'' who 
niriy winli (o toin’li tln*Hi> iin'tlnnl^ to prajiiinnt wonion, rithor ninply in j>rivnt*' jirnctico, or 
in sniail ward alasixt*,** in a hospital aorvion. Tin* nn*tlit>d is an well iliastratad that toacdurrs 
slionid havn no ilifiicalty in i.'Xplainint; tin* i‘x«*rciro*.H to pri*;;nant wotn<*n. Thcro are also 
cxercis'cM whifh sUonId lx* of help in tin* pnorpiTinin and a di*'*i!rii(lion of breast innFsntte 
I'V llio physiotherapist whieh it is felt Jnay promote laelntitin and tnah*! breast feedin" 
easier. 

'J'luH book sbntdd be of value to tbos** v. bo wish to teaeli tlie physieal pbascs of 
){eed's method. Pttii.tc F. Vt'ji.r.i.x.iiS. 


A book piibli.shed ia 1!>IL' by k‘.saadi/,n;;a oa tin* Pathologj' of the Pclric Arliciikitlons 
Daring Prcgnaiicj*n) Jms arrived belnti-dly. It appeared ‘‘imaUaneously in Madrid. Bar- 
eelona, Baeno.s Airt's. It take.s nj) the anatomy of tin* joints, the tilteralions jirodtieed by 
pregnancy, including partieuliirly tin* rebitiniis and eonscfptent development of pain, jiar- 
tiealurly in the liimliosa(;ral region. It. T. FttAKK. 


The History of Ob.<;tctrlcs and Gynecology in Spain,*: by Tsandizagn, professor of 
Obstetrics and Gynecology of the ]*'ae.iilty of Medicine of /aragozu, w-as published in 
Sntitador in Bil l, 'J'here are a nnndier of liistories of Spanish taerlicine, for example 
(-hiaehilla, li'll; ]^orIlaadez•.^lorejda, anil Garcia del Keal which was ptihlishetl in 

Jth't-l, hut they do not consider .siiflieieutly ohstetries and gynecology. The volume deals 
mainly with the early history, .starting with the Itomaas and .Saracens, the medieval and 
u'ligious or.'is, featuring Francisco Loj)!*/, of Villalobos, who practiced somewhere hetween 
I-}".! and Jo-IL’, and who had an e.xcelleaf knowledge of gynecology and ohsfetric.s', .spoke 
ol .sterility dm* to jioor semen, other sterilities due to uterine fronhle, discusses iihortion, 
mole, dystocia, menorrhtigia ami melrorrlingia, etc. 'Du* era of witch doetor.s, monster.*', 
etc., follows. The jircgimat woman and lactation; their importance in .Spanish literature 
iuid ehuridi are taken uji. Men were jiermilted to attend chiUlhirth in about the ISth 
century, much lati'r tlmn in Fraui'C. Tliere i.s a very realistic serie.s of sculptures of preg- 
nancy with the womb in situ, now found in the medical college of ^ladrid, dating from the 
eighteenth century, ascribed to the sapervisiou and dissections of Gimheraat. They com- 
])are very favorably with some of our most modern models. lie records that the lirst 
cesarean in Spain w.'is in ir.o.'l ami was jicrformed for transverse latsitioa. In 177!', the 
lirst symphysiotomy was done in .Simin. At that time perineal e.viiressioa of the head was 
]>racticeck The liistory of the aiaeteeath century i.s added as an appemli.x. This book is 
most ])rofusely illustrated ivith rare and uaeommon jiictures and also has a hihliogr.aphy- 

K. T. Pi:aKK. 


Pizoa is the author of a monograph oa Obstetrlc.al Radiocliagnosisis as part of the 
series, “L’Expaasiou Scieatifupie Frau?uise.’' The subject is adequately covered iu brief 
form, including visualization of the fetus after it has attained the length of 20 cm.; the 
recognition of fetal death; fetal malformations; afterbirth; the determination of age bj 
lame; the recognition of age of fetus. He describes the pelvis, radiopelvimetry as well as 
liidiocephalomctry. A special cliupter is devoted to the radiology of the placenta, the recog- 
nition of extrauterine pregnancy and of uterine rupture. There arc a considerable bibliog- 


M. Usancllzmga, 
Aire.s, 1040. 
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iTntolojrfn Gravtdlcn do las Artlouliiclones rolvianas. By 

Bdiclon. 120 pages. Edlciones Morata, Madrid, Barcelona, Buenos 

xnislorin de la OUstclricia y do In GlnecoloRtn eii Kspana. By M. HsancUzaga. a ' 
drUico de Obsietricia y Ginecologm de la Farajtad de Mcdicina de Zaragoza, Jafe de ServJc.o 
(ie la Casa do Salud Yaldecilla. .tOl pages. 

>*'Kadiodiagnosti<: Obstetrical, 
des HOpitaux de Paris. 101 page.s. 


1041. 


Santander, 

By Pierre Pizon, Ancien Assistant d’Elcctro-Radiologie 
E’Expanslon Sciontiflque Francaise, 194S. 
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is tho origin of much parturient discomfort. She refers to the excellent results obtained 
at the New Haven Hospital and feels the method is deserving of a wide trial, at least in 
normal cases. The book closes with an excellent presentation on oxygen therapy to which, 
in a future edition, the author might well add some material on resuscitation. 

The book is not onh’- ah excellent presentation for the nursing profession but ofl'ers 
as well an excellent and concise review of anesthesia for phj’sicians. 

Philip F. Williams. 

This perennial and popular review of the obstetric and gj'necologic literature of the 
world as selected by .T. P. Grecnhill, the 1948 Year Book,i3 comes to hand. There are 262 
pages of abstracts on obstetrics and .‘122 pages of abstracts on gynecologic topics. An 
increasing number of references denotes an added widespread interest in the subjects of 
nutrition, the antibiotics in both speci.alties, and the influence of virus infections on the 
embryo. Twenty-five pages are devoted to abstracts on anesthesia-analgesia during labor. 
There is a rccapilulation of Heed’s methods. Greenhill continues to express his preference 
for infiltration techniques for obstetric surgery. 

In the section on gynecology a vcr\' interesting discussion brings up the legal prob- 
lems arising from the practice of artificial insemination, and it may well be read bj' those 
who use this method in the treatment of infertility. Quite a number of new operative 
procedures are described as well as a number of modifications of standard techniques. 
This part of the book is profusely illustrated. There are manj' references on the cytologic 
diagnosis of cancer, and 47 pages are filled with references to pelvic malignancy. The 
physiologj' of both subjects is full of new re.search. 

As usual, Greenhill adds many personal notes in his editorial remarks. While not as 
sharply critical as in former years, the editor does not fail, however, to express vigorous 
dissent as he sees it. Once again, a li.st of questions is posed to test one’s familiarity with 
tho current literature. Philip F. Williams. 


Safeguarding Motherhood, i-* by Sol T. DeLee, is another manual for the expectant 
mother. Dr. DeLee has given an excellent discussion of pregnancy and parturition in 
language which should be easily understood by the average individual, and with enough 
development of the material on anatomy and physiology to satisfy the most curious. The 
subject of mental and physical hygiene includes a section on nutrition and the diet. The 
printed diets and the calorie tables should help a woman limit her weight gain during preg-- 
nancj'. The minor disorders and the major complications of pregnancy are simply stated 
and the mechanism of labor and the use of some operative procedures are briefly described. 
Excellent directions arc given for the puerperal hygiene and postpartum problems. Dr. 
DeLee discusses the return of menstruation and the various methods of birth control. The 
final chapter is practical advice on the normal newborn child and its care. Most of the 
questions that are usuallj’- asked by an expectant mother of her physician, Eh, early 
ambulation, rooming-in, determination of sex, calculation of date of deliveiy, signs of 
labor, -suggestive symptoms of complications, are answered here. The book is well recom- 
mended as an aid in the instruction of an obstetric patient. Philip F. Williams. 


In this small book, A Way to Natural Childbirth, is Miss Heardman presents a detailed 
description of the methods by which the expectant woman maj' be trained to relax during 


1!)48 Year Hook of Obstetrics and Gj-necoloKj'. Edited bj' J. P. Greenhill, B.S., M.D., 



p SafcKriiardinK Motlieriiood. By Sol T. DeLee, M.D., Clinical Instructor of Obstetrics and 
W'necolog^y, University of Illinois; Attending Obstetrician at the Chicago Maternity Center. 
1040 with 42 illustrations. J. B. Lippincott Company, Philadelphia, London, Montreal, 


„ -A AVay to Natural Childbirth, A Manual for Physiotherapists and Parents-to-Be. By 
”, Heardman, Diploma IBedford Physical Training College, Chartered Physiotherapist 
tieacher’s Certificates). AVith 110 pages and CO illustrations. The AVilliams & AA’'ilkins Com- 
pany, Baltimore, 1048. 
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Hore ])r, Dinilmin liiis tIcHcrilicrl llu* liundicrips of Iho protiinturo inffint 

wifli d(!(!iilc(! iiifornifitioii iih fo cnrc in iJio iioonaJal period, k.m avoU u.h rnetliodn of over- 
coiniiij; llio delinite nuirilionnl iinndienie.. The jirevention and (Jiornpy of ofher kt'iotm 
or dinea.we.M ixirlieiihirly rifToetinj,' the preiiuitnre infutit ure nniply dercrilied, from n jire- 
vcntivo ii.'* \v(dl up u tln'rajtouUe n.«peet. 

The iipi)eiuiixe.«, nine in nmnher, are of value not only from eeriain .«tutiMfiea] view- 
]'oint.s but iib'O for the tlelaile/1 di«eu.‘^.-‘ion.*i and .‘■'peei(leafi(in.« for ineiibatorH and rnetiiods 
of foedint;. 'J'hen* ar(> many nadl-reprodiieed pholofjrajdnx drau int,^, eehernalic repreFenta- 
lions of normal and patlndofpe. ."eelione of the sy-^tetiis. and of developnietdal sefinences. 

Tho Hterattirc' i.s profntndy rinoted. 'I'lie doeninenfation i.‘< tlioronoJi and there arc 
OXfciiHive biblio^'ruphie.M follondnt; eaeh .«eefion. The nmniinl eover.i the snbjeet widely. 
It is a refereiKit* book of excellent v.nbn*, and the praetical snjjet'st ion.s ns to treatment 
nialco tin' book hi(;hly reeoniinended for ev('ryday ti.“e, I’itit.ie F. Vfil.t.iAM.x. 


The Aineriean Aeadeiny of IVdiatries in eooj>erntion with the Tbiited Stales Public 
Health iServic<5 and the I'nited Slates Fhildren’s Ibirean 1ms made a nationwide sfudy of 
Child Health Services and Pediatric Education.:' I'he book is divided into two jiarts. Part 
One brino.s out the hiph lights of the aefnal information xalhered in relaftoa to private prac- 
tice, hospital faeililies, and the serviees of eonuminity hi-alth agencies. The second part 
deals with an evalnntion of pediatric education, tin nnalysis of all of the medical .«chool.‘= 
in the United Slate.s imd till of the ho.spitnls approved for ]>edialrie residencies. There is 
a tremondons ainonnt of informative niaterial in bfith divisions of the text. 

The diver.sities and inadofiuncies of the inedicnl .service given to babies and children 
in tho United Stntes npparontly depend on the tivailnbility of competent general j'rac- 
titioner.s who are in elmrge of three-fonrihs of the private eare of such children. The 
report stro.sses the need for more clinical instnietion in pediatrics of undergradnntes and 
sugge.st.s fnmneial aid in followshij's fo train .speciali.sts and the promotion of giadiinto 
training for genortil praiititioners. Imleed, the whole jiroblem on how to make, good 
medical care availalde and ade(|Utite for all children would scent to bo an.swered by an 
early oxpan.sion of pediatric education in the niedictil school to the practicing pliysicitin. 

In so far tis the newborn is concerned, it is sliown that birtli.c in hospitals have in- 
crea.sed from .17 per cent of till babie.s in lO.'ta to S2 per cent in JtUS. In metropolitan cen- 
ters only one birth in twenty look idaec at home while in isolated rural countie.s more than 
50 per cent were house confinemouts. Hospital delivery, in many instnnce.s, i.s considered 
deficient in rc.spcct to certain selected chnrnctcri.stios sucli as iinnserios for full-term sick 
babies separated from well babies, the lack of a house statl to care for the newborn, tlie 
lack of an isolated formula preparation room, the hick of a practical nurse on continuous 
duty in the nursery, and the use of unsterilizcd milk for tlie newborn. 

The report .states that training of physicians in the care of the newborn is a cardinal 
duty of the medical school. Because of the possibility of cross infection if ward classes 
are permitted in nurseries and since tho problem involves both tho obstetric and pediatric 
departments, such teaching presents a ditlicult iiroblem in undergraduate education. It is 
felt that instruction ns to care of premature infants is far less effective than for normal 
newborns. In a largo percentage of hospitals the pediatric department does not have 
control of the newborn service. Tho training of residents in the care of the newborn 
and premature infant is undoubtedly incomplete in many hospitals. There are twenty out 
of 17S hospitals approved for pediatric residents' training whicli provide no experience 
at all in the care of the newborn or premature. 

Tho logical subsequent step to this statement of inadequacy is “What is going to 
be done about it?" and the institutions concerned in the report are already making recom- 


•'iriiim iTnnltli Services and redinfrlc Education. Report of the Committee for the Stiidj' 
r f-him wLltr Services^^^^ American Academy of Pediatrics, with the cooperation of the 
States PubUrHealth Service and the United States Children’s Bureau. 2G9 pages. The 
commonwealth Fu^ Oxford University Press. London. 1949. 
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nipliy ami fifteen excellent plates. AVliile this monograph contains nothing new, it is an 
excellent exposition of the snb.iect, particnlavl}'' for those not especially interested in 
minute technical details. E. T. Frank. 


Pediatrics 

Pregnancy wastage which takes an enormous toll of life has been fully discussed in 
this monograph on Petal and Neonatal Death, m by Edith L. Potter and Fred L. Adair. 
After a full description of intrauterine life from fertilization to term, the authors give in 
detail the correct technique of a postmortem examination of the fetus, proposed bj' them 
because of the marked difference in brain and heart lesions of adult and fetal organs. 
The technique suggested should result in bringing pathological changes more exactly to 
the attention of the obstetrician. The authors, pointing out the difficulty of determining 
the cause of death in many fetuses, feel that undoubtedly lethal factors are inherent in 
the germ plasma in many instances. The etiology and types of malformations are dis- 
cussed, as well as the other causes of fetal and neonatal death, such as anoxia, birth 
trauma, prematurity, toxemia, and infections. Beference is made to the ijifluence of vii'us 
infection on death and malformations of the embryo. Anoxic deaths are regadred as only 
those in which the primary cause of death lies outside the fetus. Obstetricians raa}' read 
with benefit the section on birth trauma. Prematurity, the authors state, should not be 
considered a cause of death in the stillborn fetus. Unless some pathologic condition is 
present the fetus should be born alive. The authors feel no evidence has been presented 
that toxemia of pregnancy affects an infant after delivery, and they point to pneumonia 
as the most common infection in the newborn infant, stressing the influence of prolonged 
labor in which the membranes have ruptured early. Special pathology of systems is de- 
veloped at some length. There is a short but excellent section on erj-throblastosis. The 
statistics of the Chicago Lying-in Hospital and of the National Office of Vital Statistics 
have been brought well up to date, and the definitions and classifications in present use 
are stated. 

The tremendous reduction in the maternal mortality rate which occurred in the 
United States in recent years points to the likelihood that a thorough and painstaking 
analysis of ever}' fetal or neonatal death in the manner which the authors describe would 
do much to promote a striking increase in fetal salvage. Piiiua F. Williams. 

Dr. Ethel C. Dunham, who for many years was a consultant on prematurity for the 
Children’s Bureau of the United States Government, has brought together a tremendous 
amount of material of both statistical and clinical value in this publication. Premature 
Infants, a Manual for Physicians, 20 issued by the Federal Security Agency. Since the loss 
of life following premature births accounts for one-half of infant deaths in the first month 
of life, the need for such an excellent presentation of the whole subject is clearly apparent. 

The text, of nearly four hundred pages, is divided into two parts. The first part, 
which may be regarded as a source of information in regard to prematurity, deals with 
such general considerations us the definition of and the criteria for prematurity, the 
statistical material as to the incidence, and cause, and the prevention of premature birth, 
the death rates and the causes of death, as well as the growth and development of pre- 
mature infants. This section provides an excellent background for the clinical material 
and suggestions for the general care of premature infants wliich form the second part of 
the book. 

i®Fetal ami Neonatal Death, A Survey of the Incidence, Etioloej", and Anatomic Manifes- 
tations of the Conditions Producing Death of the Fetus in Utero and the Infant in the Early 
flays of Fife. By Edith L. Potter, M.D., Ph.D., Associate Professor in the Department of 
Obstetrics and Gynecology, the University of Chicago, Pathologist at the Chicago Lying-in 
tio^ital, and Fred L. Adair, M.D., Mary Campau Ryerson Professor Emeritus, the University 
of Chicago. 1G7 pages with 38 illustrations. The University of Chicago Press, Chicago. 1949. 

“Premature Infants, a Manual for Physicians. Children’s Bureau Publication No. 325. 
By Ethel C. Dunham. M.D. 341 pages with 31 illustrations. Federal Security Agency, Wash- 
ington, 1948. 
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hormoiif'K, thoHt; of {;ro\vt!i ati<l oIIuth kucIi un wminl, flowt'r-fonniiij,*', ujhI Icnf-Krowtli Fiib- 
atnncos (Auxins niul pliy»oliorinotu‘«, lunh thosu found in nnlurc and tlio syntbelio not so 
found). 

Bortn .Sc.harnT duals with liorniouus in insucts wliicli play an important rolu in ro- 
production, postcinbryonic dovolopinunl, and production of licrcdilary diameters (gcac 
lionnonos). ^Vhctlior insects secrete real sex Jiormones is controversial. A growth and 
difl orentiat ion liormone and a Juvenile (inliiidttn^) hormone are rccofjniztol; also a numlier 
of orpans which produce the hormones. 

Frank A. Brown describes the hormones found in crustaceans. None of them has 
been obtained in a jmre state. Barasitic ca.stration modifies both Jtiale and female charac- 
ters bnt no se.v hormone has been demonstrated ns sneh. An eyestnlk hormone, not siiecies 
specific, controls the melanophorc action (sinus pland); also two from nvithin the central 
nervous system (liphteninp and darkeniup hormones). Itctiual pipment movement is like- 
wise ascribed to hormonal eonirol. 

Groonpnrd has written the ehnjiler on "Hormones of the ({a.strointestinnl Tract,*’ 
'File four from the ujiper intestinc—secretin, pancreozymin, eholecystokinin, and entero- 
pastrone are bo.st known. 'I’hey have in eommon that no sj'ceial eel! pronp has been identi- 
fied as their source, that their ofTeet is limited to the orpans of dipestion, that their 
ehemic.nl make-up is unkiiowii. 

Eoy 0. Greep discusses the physiolopy and the chemistry of the parathyroid hor- 
mone. It is a well-rounded jireseatation, embraeinp ])hy.«ioIopy, relation to other pleads, 
the hormone itself inclndinp preparation, effect on bone metabolism and clinical .symptoms 
of over- and underproduclina, its relation to prepnaney and Inctnfioa. 

Jensen has written the eliaptcr on the internal secretion of the pancreas. Cry.st.nlline 
insulin from various sources is identical and develops nn effect of 24 I.U, per mp. 

The next six chapters have an entirely different lone nnd a.«pecf. They deal with 
the c.stroponic, propcstatioiial, andropenic, nnd adrenal steroids which have been isolated, 
their structure dotermiued, and many synthetically reprodtieod and active synthetic chemi- 
cals of similar action not occnrrinp in nature which have been discovered. Dorfmnn, for 
example, who handles the biochemistry of the nndropens, pives n list of 118 compounds. 
Pincus discusses assay of ovarian hormones, Pcarlman the chemistry nnd metabolism of 
estrogen and those of jiropcst crone ns well. The chemistry nnd metabolism of the adrenal 
cortical hormones have been covered by It. D. H. Heard. These chapters are almost entirely 
theoretical chemistry with emphasis on chemical rather than biologic aspects and methods. 

The chemistry of the anterior pituitary hormones has been written by Cho Hno Li 
and Herbert M. Evans. They recognize inlerslitinl cell stiraulnlinp nnd lactogenic hor- 
mones, adrenocorticotrophic and growth hormones "isolated in pure form," the follicle- 
stimulating and tliyrotrophic loss purified. Whether their interpretation of purification 
should be accepted without reserve, I am not qualified to decide. These hormones cer- 
tainly do not give clear-cut reactions on human beings as other pure products do. 

Tlio next chapter, that dealing u-ith hormonal control of mammaiy- growth (bj* Folley 
nnd Malpress of Reading, England), is of particular interest to me. Lured into endocrine 
research in 190G by tlie spectacular report of Lanc-Claypon and Starling on mammary 
growth induced by fetal, ovarian, and placental extracts, I spent an entire year of hard 
work only to discover that their aqueous extracts wore inert and that their results were 
accidental and actually duo to the ovarian cycle, which they had completely overlooked, 
mainly because they had neglected to use controls. "An Experimental Study of tlie Causes 
Which Produce the Growth of the Mammary Gland" (Arch. Int. Med. 7: G65, May, 1911)- 
This erroneous work, which Starling never deigned to repudiate, still crops up perennially in 
the literature. Even today no exact clarification of the mammary cycle can be given. The 
estrogens corpus lutcum and adrenocortical as governed by the pituitary stimuli, produce 
crowth but the placental influence, as described in minute detail by Halban in 1905, predomi- 
nates This classic, and in my opinion epochal paper, by the way, is not even mentioned by 
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menclations based on all levels. There are few connected in any way with the care of 
child health service, practice, administration, or education who will not find much of 
interest in this report. Philip F. Willi.\ms. 

In this psychological analysis of a child from birth to marriage. Your Child’s Mind 
and Body, 22 Dr. Flanders Dunbar has given practical answers to the usual as well as the 
most infrequent emotional problems. Dr. Dunbar very effectively discusses the problems 
of the infant in relation to the functions of rest and nutrition. In both situations, she 
explains, the parent has a dual responsibility not only to understand his child, but also 
to help the child understand him and consequently to understand the outside world. In 
these respects the child’s future is determined, she states, not so much by what you say 
but b}' the way 3'ou saj’ it. 

Her recital of the self-selection experiment of the diet bj' infants should reassure 
manj' anxious parents in regard to the food desires of their children. Dr. Dunbar describes 
plaj' as an experiment, to be allowed as freelj’’ as possible without parental interference, 
to permit the child to acquire a sense of causes and consequences. In other words, to 
develop objectivitj*. In discussing psjmhopathic behavior she states that the best guard 
against having a problem child is coming to terms with yourself sutficientlj' to avoid being 
a problem child to j’ourself and to j'our neighbors. She discusses the relationship of mar- 
riage to the emotional situations of a child, and feels that parents insecurelj' united 
usually' have insecure children. 

There is an excellent chapter on the subject of training a child, obedience, punish- 
ment, and building a child’s character. The author feels that the emotional patterns of 
six j^ears are definitel}’’ present and accentuated at sixteen, and that "obedience” should 
be kept out of the child-parent relationship as far as possible. The psychologic bases of 
minor or major crimes are thoroughly explained. The author does not feel it is ever too 
late to begin training to correct such disorders. 

The final chapter on the child nearing maturitj' deals with the problems of sex and 
contemplated marriage and describes for both child 'find parent the partial relinquishing 
of certain home and famil\- ties for new personal relationships. At the end of the text, 
and in addition to an index. Dr. Dunbar has tabled the emotional problems as they occur 
Dotween the ages of one month and seven j'ears, so that the interested parent may follow 
one problem or another through the various periods of development. 

This is an excellent manual for parents, and it is also a good book for the phj^sician 
■who is called on to guide parents through the field of child care. Philip F. Williams. 


Endocrinology 

The Hormones. Physiology, Chemistry and Applications, 23 edited jointlj-^ bj' Pincus 
and Thimann is a two-volume work of which Volume I now is at hand. It is an attempt 
to bring together ‘‘a comprehensive presentation at the research level.” Experimentalism 
receives full emphasis; where possible, practical applications to biology’’ and medicine are 
featured. Volume I contains the chemistiy, the role of the hormones in other than mam- 
mals, and some aspects of animal physiology, treated by fourteen authors of whom eleven 
are American and one each Canadian, English, and Irish. Volume II will cover mammalian 
endocrinologj' with clinical application. Volume I deals mainly with chemical phj-siologj'. 
It is written by chemists and appeals mainly to the chemist though, in part, it is of inter- 
fo and understandable by the phj'sician. Thimann in two chapters discusses plant 

=Your ChiUl’s Mintl and Body, a Practical Guide for Parents. By Flanders Dunbar, M.D. 
pages. Random House, Inc., New York, 1949. 

“Tile Hormones; Physiology, Chemistry and Applications. Edited by Gregorj' Pincus, 
Foundation for Experimental Biology', Shrewsbury, Mass., and Kenneth V. Thimann, 
Cambridge, Mass. Volume I. SSC pages. Academic Press, Inc., New 

iOrK, 1948, 
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Miscellaneous 

Tliis Book. CUnlc.il A.ipGctii and Treatment of Surgical InfcctionB.^r \,y Fr;.r,i; Bamorit 
Sfeloney, is a ay.^tcmiUie review of fhe MirKieal jnfeetionK, ft in Bayed on tho antkor’y 
exporit'iuu' of more (Imn twenty-five year;! n« lioth a clinical Mirge^.n and a jirnctica! .'i“ 
well Ilf? a reyertreh inveyf igator of tiie pyogi-nie and lo'croli/tiag orgariiyrn'? foutid in fair- 
gical in feet ioiif*. t.'lifi|>f eri* in tlie Book liav#* Been I'onl riBiited Bv former ayyoeiatcy of tin,! 
nutlior: Loe.kwontl, Harvey, Longaere, and f^andn.xla-, TJie layt two have written on 
fiiirgical infections in war wounds. 

'I'lie Book is truly a history of the treatment of surgical infeetifiiis over the jicriod 
of three deoados. 'I'he author desi-riBes the Ireutia<-ii1 of (lu'Se liaeterial inva'^ious Before 
the advent of .sulfomimides, during the lime tln-y were first introduced, find .‘■ince th>‘ .'iV.iil- 
ahility of penicillin, .strejitoinyein, nnd Bacitracin. The latter antiBioti?’,-' were discoverird 
in the anlhor’s hiBoralory. Tlie volume is thoroughly’ doenmenled, .inii an ontstanding 
foalnro of the jiresentatifiu is the hm' of illustrative eases efivering the three liistinct 
periods of therapy. Dae readily aiijireeinte-* in studying these ea*'!' reports the inijiortance 
of the integration and positive eorrelatioii of a Baeterirdogieal lal'oratorv with a surgical 
service. 

Of especial interest is the diseussioa of surgical infectious of the genital and urinary 
trae.ts, more esi'C.eiully jadvie. and jmerjieral infections. It may Be reniernBered that Dr, 
!Meloncy made a classic eontriBntion to puerjieral sepsis in presenting, some twenty years 
ngo, the rcfiult.s of liis epidemiologic and Bio’teriologic investigation of an cpideinie of 
hemolytic strcjdocoecns jmerporul f<‘ver in a Neiv York maternity liospif.nl. Bis rccoin- 
momlntions, made at that time from a prophylaetic and preventive standfmint. liiivo aidc?l 
in diminishing or eliminating sneli ontBreaks. 

Tlie volume is highl.v recommended. Biiii.ir F. Wn-ntAM.';. 


The authors feel that, in vie’>v of the great increase in flie tlierajieiitic use of hloofi 
and its derivatives, and the steady growth in the mmiher of Blood Banks, there slionld he 
a text to cover the siiBjeet in its entirety. DeDowin, Hardin, nnd Alsever ofl'er in this 
A’olumc, Blood Tr.'insfusion,2^' a text for those whose patients ri'ceive transfusions, those 
Avlio supervise the services, nnd those wiio jierforni llie tests and necessary procedures. 
The first eight chapters are devoted, one might say, to clinical considerations. Tlie re- 
mainder, and ,a much larger portion of the text, discusses tlie technical aspects. 

Emphasis is laid on tlio various aspects of wholc-hlood transfusions hecausc as clini- 
cinns the authors consider that whole Blood is the mu.ior need in the treatment of patients, 
and thnt the great ma.iority of patients who need Blood require erythrocytes particularly. 
It is of interest that, in ISIS, James Blundell, an English oBstetrician, revived the pro- 
cedure of tran.sfusion and advocated it.s use in the treatment of acute obstetric henior- 
rhnge. Ho insisted that liuman blood was more effect ivc than tlmt of animal origin, and 
liis Avritings probably introduced the subject to the Ainoricau profession. 

After a short historical persjicctive, the therapeutic choice nnd the merits of jiroducts 
for use intravcnouslj' are discussed. In the section on the immunology of blood, the various 


^Clinical Aspects and Treatment of Siircienl Infections. I3.V Fnxilk Lamont Atclenej. 
M.D., P.A.C.S.. Associate Professor of Clinical Surpery. Coilepo of Physicians and ^Ijrgcons, 
Columbia University: jVssociatc Visltiiip Surpeon, Presbyterian Hospital. Xew York City. 1 ^- 
pages with 282 illustrations. AV. B. Saunder.s Company, Pbiladclpbla and London. 

-'IJlood Transfusion. By Elmer L. BeGowln, AI.D., Associate Profos.sor of Internal Aledi- 
cine State University of Iowa, Director, Blood Transfusion Sciwico, Univonslty Hospitals. Aiem- 
bor of tbe Committee on Blood and Blood Derivatives, National Research Council. ^Icmbcr 01 
the Advlsorv Board for Hcallli Services. American National Red Cross. Secretary of U'C ^''5' 
committee on Blood Substitutes, National Research CouiicU, 1910-1915; Robert C. 

Assistant Professor of Internal Medicine. State University of Iowa, Formerly Senior 
In Blood Transfusion and Slioclc in tlie European Theater of Operations. U. S. 
Commamlinp Oflicer of tlie ETO Blood Bank; and John B. Alsever, M.D.. Senior SurCTim, 
TT°^ci Fiiblic Health Service. Chief, Professional Standards, Ho.spital Division, H-S-B-H-S.. 
nireetor of the SyracuW University Blood Transfusion Service. 19I2-19H. Hi^ctor of the 
Civumn Blood Donor Service and Associate National Medical Director. The Americ^ 

Sod Cross 505 pages, illustrated with 200 diagrammatic drawings. MA B. Saunders 

Compan>% ’Philadelphia and London. 1949. 
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the authors who, in keeping with the attitude shou-n througliout the volume, look askance at 
any observations not based upon experiments performed with pure substances! 

The final chapter by the same two authors treats of the hormonal control of lactation 
by the prepituitary, adrenal, thyroid, and ovaries without real clarification. 

This volume is a major contribution. It contains an immense amount of information, 
accessible through a good index. It collates and sifts scattered observations and presents 
them through the eyes of well-qualified specialists. The subjects dealt with are still in too 
labile a stage to allow us to consider this work as a definitive source book. E. T. Frank. 


Natural Products Related to Phenantlirene,24 by Fieser and Fieser, is a third edition 
since 1936. Although a strictly chemical book issued as a monograph of the American 
Chemical Society, it is a source book indispensable to anyone doing steroid research, in- 
cluding research on the se.v honnones, adrenal, etc. The authors emphasize that sterio- 
chemical configurations have been completely clarified. There is so much new material 
to be dealt with that several older sections have had to be omitted in spite of which the 
book has assumed double its previous proportions. They essay to systemize the bewilder- 
ing steroid nomenclature. 

The subjects dealt with are the quinones, morphine and related alkaloids; resin acids; 
sterols and bile acids; sex hormones; adrenal cortical hormones; steroid metabolism; 
cardiac active principles; steroid saponins, steroid and terpenoid alkaloids and stereo- 
chemistry (written by Eichard B. Turner). Therefore, in spite of the mainly chemical 
aspects, much is of direct interest to the physician. 

The authors mistakenly credit Aschheim and Zondek with the discovery that estrogenic 
material is present in the urine (Aschheim and Zondek, 1927). Actually the credit for 
discovering this most important source for obtaining purified female sex hormones belongs 
to Loewe and Lange in 1926. A great deal of information of interest in connection with 
endocrinolog}’- will be found within the pages of this important contribution. E. T, Frank. 

Clinical Endocrinology for Practitioners and Students,25 by Kartin and Hynes, is a 
short monograph which aims to limit itself to the well-authenticated requirements in endo- 
crinologj' and to indicate the limitations of hormone therapy. It is a simple, well-arranged 
and well-planned description of the anatomy and physiology of the glands and includes 
the hormones secreted by them as well as their various effects. A special chapter is devoted 
to Frohlich’s syndrome and obesity. The various glands are taken up seriatim as are the 
breasts, and a chapter is devoted to hormonal implants. The exposition is short and 
accurate, more than a mere .syllabus but too brief for a textbook. E. T. Frank. 


Essentials of Gynecologic Endocrinology, so by Eiley, appears to be a student manual 
used at the University of Michigan Medical School. It is printed in offset but is very well 
carried out so that it is almost as easy to read as ordinary print. This is a well-arranged 
detailed lecture syllabus with some instructive graphs. The monograph is arranged in 
three sections — endocrine physiology, clinical and diagnostic procedures, sex-hormone 
chemistry and endocrine preparations. The laboratory descriptions are rather sketchy 
and the bibliography is somewhat haphazard. E. T, Frank, 


=*NatiiraI Products Belated to Phonnnthrcnc. By Louis F. Fieser and Mary Fieser. De- 
P^.^'iment of Cliemistry, Harvard University. Third Edition of the monograph previously en- 
utied “Chemistry of Natural Products Related to Phenanthrene,” by L. F. Fieser, 704 pages. 
Reinhold Publishing Corporation, New York. 1949. 


/r. “Clinical Endocrinology for Practitioners and Students. Bj' Laurence Martin, M.D. 
^amb.). F.R.c.P. (Lond.), Physician to Addenbrooke’s Hospital, Cambridge; and Martin 
Hynes, M.D. (Camb.) M.R.C.P. (Lond.), Reader in Medicine in the University of Cambridge, 
roreword by Sir Lionel Whitby, C.V.O., M.C., M.D., F.R.C.P., D.P.H., Regius Professor of 
Physics, University of Cambridge. With 8 plates and 22 text-figures, 222 pages. The Blakiston 
Company, Philadelphia, Toronto, 


“Essentials of Gynecologic Endocrinology (With Sections on the Male). By Gamer M. 
Ph.D., Assistant Professor of Obstetrics and Gynecology, University of Michigan Medi- 
cal School. 205 pages. Caduceus Press, Ann Arbor, Mich., 1948. 
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tlio line nf cliciinitlH'iitpiMiliir iij^'cnlu riTid lui^ iimilc licinofrIm<,'r and <dioi‘k tho 

It'iidinjj ciuiHC' tif iiiiit«‘ni!i! doiitli.^. 'I’in' MiiOjfOt jp dipct|p“cd from I lie rliniitnl .wcnj'ii pinf-i- 
rd>Htotriciil p|io(d( dilTorH in no roMin'ct from flint rosnifin}; from iu-nmrrlmip- or tranina. 
Tim clinnj^'OH in cirmilatory jdiypiolo^jy in |troi'nnn<*y nro diHciiPPod and follov.cd by a 
dopcrijition of tlm jmtliolofjy and tlm faoiora, idovim in minibcr, v.diirli tJic author Pfatos 
most fr(M|ui'ully imdiTli<> tlm condition. The ayndromc of concealtol accidonia! hctaorrhaj^c 
ia compared with (he crtipli ,«yndrome deperilieil dnriii'^ the Iditr. in Hritnin. Tim author 
feels lhal, althoutth (here are some similarities, further stndies are needed to clarify ihi' 
problmn. Then* are also sections on shock in the fetus and the nev.born, from trnarnn as 
well ns other condilions. 

Practically nil njtents currently used in niiesthesin, the efTects of [ireanestlietic neeni?, 
iiiul the cirenlntory effects nf nirnre are itemized in the cimjiler on eireulatory failure 
from aimstlmsia. The* tinthor stresses the significance of ntioxin in anestiiesia in relation 
to circulatory failure. 'I'iie eonstitntional faetors in relation to pathogenesis arc thor- 
otiKhly taken up in the elinpt<*r entitled “Tiie (!irciilntory Wenklina'." In this very iiifcr- 
osliji(t Hoetion, the prold(>ms of neinjx und of imlividimliziition ns to opernbilify are !>ronj,'ht 
out. 'I'he final ehnpter discussc's the treatment of shock and other forms of circulatory 
failure. Kacli section brings nut \'ery definitely nnd concisely the tlierapcatic mpasiires 
Avbicii may be of value. 

Tlm volume is an onlst;indin(^ presentation of tin* subject, and is bi(;hly reconiiiieaded 
to the renders of this .lori:x,\i. for the extemled di'^enssioa ndatin" to obstetrics nnd fryne- 
colopy and tlm newborn. Ptiii.ip F. AVit.i.UJt.s 


Tlm sixth edition of Sir Arthur Keith's lltmi.nn Embryology .and Morphology-'O has 
now appeared. The first edition appeared in 1001, the filth one in The pre.scnt 

volume has grown to (iftO pages with 578 figures. The introduction by the author hs a 
mellow, brond-miaded, and unpedantic review of tlm many changes in outlook, not only 
in cinbryolog.v but in till branches of its nilied sciences, wliieh Imve taken place in the 
last forty-eight years, lli* states that ho "still maintains that embryolog.v becomes fi 
profitable study onl,v when we interpret its I'vents in tlm light of evolution.'’ This point 
of view predominates throughout the book. He «‘iuj)basizcs tlm jirofouiid changes in our 
point of view and knowledge derived from tlm discovery of the liormones, in embryology 
particularly iis evocators and inductors. When the first edition %vns written, Uermany 
formed the center of embryologieal and morphological research. This was soon transferred 
to the United Stales by tlm outstanding work of Franklin P. Mall and the development 
of the Dejmrtmonl of Kmbryology of the Carnegie Institute of Washington. After Alall s 
dentil in 1017, the good work has bei'ii carried on by .Streeter and now by Corner, A iiuin- 
her of new chapters have been added by the division of old ebapters, mainly those per- 
taining to the urogenital systems as well as those dealing with the development of the 
limbs, especially the growth and ossification of the bnman skeleton. In recent years the 
study of the earliest stages of the primate ovum develoi>ment and the origin of the special 
cmbrj'ouic structures and "presumptive areas” of Ibc embryonic shield progressed. In 
this work, experimental embryology has b.v necessity been mainly confined to references. 
A tremendous amount of information has been tucked away in the chapter notes and 
references. 

The book may, ns beretofore, be considered a very standard, well-balanced, and 
detailed description of embryology. The presentation tliroughout is lucid and simple. 
It gives an impression of unhurried contemplation so often wanting in many modern books. 
As in other works on embiyology, the origin of the ova, wliich to me has alwn.vs held a 
peculiar fascination, is dealt with in a stepchild fashion. The author declares that the 
aberrant germ cells are no longer considered as a basis of teratomas. A very detailed 

index containing both subject and authors completes this very valuable textbook. 

R. T. Fb.vxk. 


>0Humnn EmbryoloK.v nnd Morpholoffy. By Sir Artluir Keith. Sixth Edition (revised and 
enlarged). 090 pages. The Williams & Wilkins Company, Baltimore. 1948. 
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groups, types and phenomena of agglutinations are described. Two chapters are devoted 
to the Eh-Hr blood types and isosensitization. The authors have attempted to simplify 
the veritable mosaic of antigens which arc transmitted from parent to offspring by chromo- 
somal combination. In the discussion of isosensitization and transfusion, the authors have 
fully developed the subject as it is seen in obstetric practice, and have given an excellent 
presentation of the many angles of this disturbing obstetrical problem. In the prevention 
of erythroblastosis fetalis no mentioji is made of the recently proposed use of hapten. 
This section might well be read by obstetricians, since practically every complication 
regarding the mother and fetus has been brought out, immunology, prognosis, diagnosis, 
and , treatment. The collected studies from the literature on congenital malformations in 
erythroblastic infants suggest to the authors that isosensitization in the mother has some 
causal relationship to the fetus. 

The .succeeding four hundred pages of the book are devoted to laboratory procedures, 
the technique of transfusion of whole blood, the preparation and administration of plasma, 
of blood derivatives and of plasma substitutes. While this section is probably most useful 
to the ph3'sician who supervises transfusion serxlces and to the laboratorj' technicians who 
perform the tests necessary, j’et manj’ sections, such as the discussion of transfusion com- 
plications in the recipient, transmission of disease, and possible accidents to the donors, 
merit attention by clinicians. The illustrations in this section, made bj^ Ballantine, solve 
the problem of visual presentation of a difficult subject through a series of pictures on the 
margins of the pages, a series of flow diagrams which perfectlj' correlate and illustrate 
the text. 

There is a good chapter on transfusion services, both in the operation of a hospital 
blood bank and the services in civilian practice in communities, regions, or states similar 
to wartime services. This particular part might well be read bj" those who look forward 
to a catastrophic calamitj' in civilian practice, or to a future atomic war. Tlie final chap- 
ters, well illustrated, describe the necessary equipment and the preparation of apparatus 
and fluids for parenteral therapy. 

A tremendous amount of material has been brought together in this book which is 
thoroughlj' documented and unusuallj’’ well illustrated. Surelj’ those who are concerned 
with blood transfusions or the use of blood substitutes should find much to help them in 
the problems of this mode of therap3^ Philip F . Williams. 


This monograph. Shock and Allied Forms of Failure of the Circulation, 20 by H. A. 
Davis, discusses exhaustivelj’’ the various pliases of the topic. Since acute failure of the 
circulation is met in practicalK everj- field of clinical practice, it follows that a book of 
this nature should be of great value in many lines. The logical arrangement of the con- 
tents carries the discussion from the author’s excellent definition of shock and the various 
classifications which have been offered . through the methods of diagnosis of shock, from 
trauma and hemorrhage, infections, failures of nutritional origin, and in individuals at 
the extremes of life. 

The author gives an explanation of the origin of circulatory failure as well as an 
extended discussion of the physiological changes not only in the heart and vessels but in 
the various sj'stems as well, and brings out very understandably the biochemical changes 
which are followed by the degeneration in organs and systems. There is an excellent 
discussion of irreversible shock. 


Of particular interest to the readers of this Journal should be the extended discussion 
on obstetrical shock. The author describes acute circulatory failure of obstetrical origin 
which may occur before, during, or after labor. He notes that better care and early detection 
have reduced the toxemia death rate and that better control of puerperal infections by 


“.Shock and Allied Forms of Failure of the CiMulaUon. By H. A. Davis, M.D., C.M. 
F.A C.S.. Associate Professor of Surgery, Director, Divi^qn pf Surgery. Graduate School of 
Medicine, College of Medical Evangelists, Los Angeles Division; Senior Attending Su^geom 

Los Angeles ■ - — . . . - 

Or Lebanon ixuspiLcii 
ton, isew York, 1^)49. 
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C!iirniiini)in of tlio vnlvn i.x luhi'ii ii|> noil vwphnsi.'^ h pliirrtl fin tlio onrly rofoov/il of pro- 
caiiooroiiH loaioiiH aiioli ns Icrniiro.sis nii<i f<‘m*o[iluUin. Tiimlly, in thin olmpfor. pro- nnd 
pnstopornlivo oiiro in jryiit'(;oloj;y !?■. dc.'^crilioil, Tlio fiiinl foiirlocnili fcction donls with 
jiliysienl nml choniionl nj,'(«nts, inoludiiif: IniriiM, poisons, of in^oots and rcpliIo,«. 

Tliis very anildtioiis volume varies {jreatly in difrereiif .‘'ootioas. It certninlv .•■liould 
j)rovo of real use to piol: up when eonfronled hy eonditions with whieh the physioinn is 
unfamiliar, it will perhaps leatl him to the eorteei [laths in further stiirly of the sitiintion. 

K. T. l-'mVKK. 


Tho PharmacolORic Prlnclplcr. of Mcdic.il Practice, l>y Kraut?, and Carr, is a text- 
book on pharmaeolo(ry and ther.npentie** desitjned by the atithors for me.dieal .^tudeats, 
phy.sioians, and mombor.s of the jirofc.-i-’ions allied to medicine. The avera',,'e medical 
student, will lind the book a bit above his head. The arrantternent is .*<im{de, consi.stinK of 
nine ])arts. Tho introductory portion tbeils with tin; hi.^tory fif pharinacolo{,'y, jilmrniacolo^ic 
principles, and an introduclina to dru^.s which includes the ]dinrniacopocia, fire.'-criptions, 
method.s of administration, and a descriptioji of the response of ecdls to dnifjs. 

The subsoriuont j)arts include tin* smti-infeclive dnies, the rc.«j)on.se of the skin and 
mucous membranes, the response of the central nervou.'- systeni to dnies. The latter 
include depressants .such as alcolnds, anesthetics, opium and its alkaloids, addictive anal- 
gesics and marihuana; tho problems of drug addictions and then a description of the 
various dejiressants such as the btirbitarales, etc., I'tc., as well as hypnotics and antiiiyretic.'*: 
finally, the central nervous .system stimulants. 

Part V deals with tho response of the autonomic nervous .system covering both the 
Ftimulants and deprossant.s of tho .sympathetic and parasympathetic systeni. Ganglionic 
depressants and response to histainiiio and antihistaminics are taken up. ’I’lie next portion 
doaks with tho heart and circulation. 

I rend with particular care Part VII which covers the rejiroductive system. 'Jhis 
deals with ergot and iiosterior pituitary for the uterus; gonadotrojiin.s, estrogen and pro- 
gc.steronc, and androgens. The .subjoct is well handlefl ami well covered from the historical 
and the purely chemical, as well as the pliannncologieal and clinical sides. 

Part VIII covers the effects of pharmacological agents on metabolism which includes 
water balance, renal thre.sliold, carbohydrate iiictabolisni in insulin, iodine laetabolisni, 
and, finally, calcium-phospliorus metabolism as affected by calciferol and the parathyroid 
hormone. 

Tho chemical aspect is fully emphasi/.od. IMost chajiters end with a chart of the 
ofiicial jircscriptions and do.sagcs and a short chapter bibliograjiliy confined largely to the 
most recent literature. A miniber of fuli-pnge photographs of well-known pharmacologists, 
both past and still present, adorn tho voliuiio. At the end there is a scries of typical 
prescriptions covering various conditions. P- T. 


Dr. .Toscpli II. Barach offers this book, Diabetes and Its Treatment, 33 to the general 
medical man as a clinical approach to an understanding of diabetes and its treatment. 
He states that there arc more than one million potential diabetics in the United States, 
and that diabetes can be the most scientifically treated of all diseases. The control of the 
measurable factors in tho disease rocpiires, however, ho states, knowledge and the total 
effort of the doctor, tho nurse, a capable dietitian and most of all a cooperative patient. 


3=Tho rliarmacotosric rrlnclple.s of Merticnl Practice. A Textbook on PliarmacoloR> amt 
Tboraneiitics for Mcrtical Stmlents, Physicians, and tiic sronibcrs of tlic Professions Amen 
Jlctliclnc. By John C. Krantz, Jr.. Professor of Pharmacologj-. School of Medicine, 
of Maryland, Secretary of tlie General Committee of Revision of the United States t’‘mrm 
conoeia^ and C. Jelleff Carr, Associate Professor of Pliarmacoloffj-, School of |r^i';ine. Uniter 
sltv of Marvland Auxiliary Alember of the Revision Committee of tlie United States Pharm 
copoela. 9S5 pages. The Williams & Wilkins Company, Baltimore. WtO. 
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Current Therapy — 1949,31 which contains the latest approved methods of treatment 
for the practicing physician,' is a large, 672-page volume arranged somewhat in encyclopedic 
fashion. The editor, Howard P. Conn, has enlisted twelve prominent physicians as con- 
sulting edtiors, and over two hundred contributors from various fields, who were selected 
mainly by these consultants. In addition, the editor apparently has had to act as pinch 
hitter in many instances because there are very few sections which do not contain articles 
from his pen. The book is written with the presumption that the diagnosis has been 
established. This enables the thcrapj’’ to be presented in very short order. In many in- 
stances the methods recommended by several authors are given without prejudgment and 
presented in the alphabetical order of the authors’ names. There are fourteen sections, 
each with its separate table of contents. In addition there is a good index of both 
subjects and authors. 

For the purpose of review it is impossible to go into complete detail. I have reviewed 
it from the standpoint of a man who selects a number of subjects, upon the treatment of 
which he wants to inform himself. In the section on infectious diseases, the editor, 
Howard P. Conn, covers twent 3 ’’-one of the fortj' subjects himself. It is impossible to 
judge just when ithe "books were closed.’’ However, it maj' have been some months ago 
because there is no "specific remedj"’ for psittacosis or for tj'phoid. However aureomjmin 
is mentioned for brucellosis. Tlie next section is on the digestive tract. In the treatment 
of appendicitis, the methods of three surgeons are described. All important phases of the 
digestive sj’stem are gone into. Section 3 is on diseases of metabolism and nutrition. 
Section 4 deals with diseases of the endocrine sj’steni. In this, onlj" a certain number of 
diseases have been selected for discussion. The fifth section covers the diseases of the 
urogenital tract, which is unusually complete. The venereal diseases are contained in 
Section 6. Throe methods of treatment of sj'philis in pregnancy are taken up. The 
succeeding section covers allergy. Section 8 pertains to the diseases of the skin and like 
the section on urology, is verj' complete. Diseases of the respiratorj'- system are in Section 
9. Section 10 contains diseases of the cardiovascular system; Section 11, those of the 
blood and spleen. Diseases of the nervous system are taken up in Section 12. In my mind 
there is a question whether the general practitioner will obtain much help on the rather 
elaborate therapy of brain tiunors. 

Section 13 is of particular interest to our readers as it covers obstetrics and gyne- 
cology in 53 pages. The section begins with antepartum care. In threatened abortion, 
I am surprised to find no mention of the high estrogenic therapy when the danger of inter- 
ruption of early pregnancy appears likely. I cannot agree that "needling of the cul-de-sac 
for diagnosis bj^ the general practitioner capable of minor surgery’’ would be a safe 
recommendation. There are two contrasting methods for treatment of the various forms 
of toxemia of pregnancy described. Cesarean section, analgesia and anesthesia in obstet- 
rics, postpartum hemorrhage and postpartum care are taken up sequentially. The func- 
tional bleeding -of endometrial hj'perplasia is treated very cavalierly and could stand con- 
siderable expansion. Curettage, curettage and radium, and hysterectom}’- are mentioned 
without elaboration. The giving of estrogens in large doses for three or four daj^s is 
likewise recommended, a length of treatment entirely inadequate, in my opinion. The 
paragraphs on female sterility are detailed and good. The treatment of bilateral cj'stic 
ovaries by surgery alone appears radical to me. Further on, menopause and vaginal in- 
fections are dealt with. I am surprised to find mammary substance still recommended as 
part of the medical treatment of fibroid tumors. Tumors of the ovary in the pregnant and 
nonpregnant women are described. I was somewhat shocked to find the statement that 
carcinoma of the cervix is more common in ward patients and carcinoma of the endome- 
trium in private patients! For the treatment of carcinoma of the cervix, one author 
emphasizes radical operation; the other, the more current treatment bj’ radiotherapj'. 

.^‘Current Therapy — 1940. I.atcst Approved MethodB of Treatment for the Prncticinc 
inysician. Howard F. Conn, M.D., Editor. Consulting Editors — ^M. Edward Davis, Vincent J. 
^uerbes, Garfield G. Duncan. Hugh J. Jewett, ■William J.. Kerr, Perrin H. Long, H, Houston 
Paul A. O'Leary, Walter L. Palmer, Hobart A. Reinmann, Cyrus C. Sturgis, Robert 
Williams. 672 pages. W. B. Saunders Company, Philadelphia. 1949. 
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Arr., J. & (x/t^c. 

In tlio ftiml part of tlic hook, Iho clittn^(inff a(titii(lr\« on aox in our i»rc.-c 7 it pornul 
onlor jiri! dif-miKHod. nnd arc followod by fftatoiin'MtP at to prottif niioji and disease. 

Tito iin’onipntnbilitit-':» of rnarria);*,' nnd (ho divorco (piottion »ro jsnaly/.od, Tjio roaroj-t-ion 
of (lio Hoxntil lifo in inon luid wonittn it donlt v.ddi in n dij-'ciuttion of tlio onranctorio. The 
ability of M-onion to Itiltt' jnirt in oxt rnnuirital profo^tional lifo, oivic rotpoii.Hil/iiitioy, riTid 
other notivitioH ifi dourly aliown tu bo niOro thnn n v/orhinj,' po^.-ildlity. Tho plaoo of the 
family in (ho onmmmuty, (ho atroni»th of individimi family lifo. v,h:K (ho paronta cmiW 
nnd ' fihottbl givo in tho ^vay of odnoufioti, no) only in family lifo, but «l«o for their 
childron 'a lifowork, nro rvoli proaont<‘d. 

This book is fnl! of aorundo information, thonfrhtfnl disciisiajon, and ably oontidored 
snlntions of almost, ovory jtndtlom of married lifo. Tt is writtmi by mon .nnd v.-omt-n who 
aro ontslandinK i» thoir fiobbt of foidonvor. 'I'iio book .wlionbl bo orpinlly v.aluablo on the 
dc.slc of tho fnntily doctor, tho tnfirria"o conn.«olor, or tho .'-pocialiFf or in tho library of 
tho home.s of mon nnd women who nro onoor (*> mnko of tlmir nuirria ',^0 si soenre nnd woll- 
ndjnstod family unit in tho cornmnnity. Part, if F. Wiu.i.or.s. 


Dr. Abnor T. Woismnn otTors hi“ opinion on wlmt The EnEaged Couple Ha.s a Eight 
to Knowat; in his ouido to happy mnrrintro. As I>r, Abraham Htono says in a foreword to 
(ho bonk, (hero have boon rapid and forward social ciiangos reflected in family re!a(ion.= 
in recent years. Yonn'j people who, in their now freedom, select (heir marital partners, 
have not only tho ojiportnaify for independent action.« but also new idea.s nnd resjinrisiidlitie.s. 
To provide "nidanco nnd counsel, information and interpndalion in these new rospon.*!' 
bilitics, Dr. AVeisman presents n book to provide information and insiglit into tisc problems 
of ongaftoment and cnrl.v mnrrinpe. The idiy.sit>logy of yontli and maturity is the basic 
theme of hi.s early ch;ij)fer.« on Die motivatinj^ foree.s whieli lend to mar.-ingo. 31o utilij^os 
the topics of anatomy and phy.sioloKy, soeiul imj>Iicnti()ns of the enpaKcment period, the 
phy.sicnl health, and tho j>remari(a! and preeonceptional e.\amination,«, to emjdinsir.e the 
eugenic aspect of marriage. Again, tlie j'sychic side of tho se.v relation, the actual con- 
summation of marriage, and tho use of birth control are discussed in jjortraying the early 
dnys of n marriage. The .successful consummation of marriage, pregnancy with psychic 
changes, and (ho arrival and reception into the home circle of the new baby, offer an 
opportunity for the author to a(lvi.«e on the frequent, problems of the now triangular 
Innnan relationship. 

Tho volume in its easily understood presentation sliould serve to meet the needs of 
many for frank and skilled counsel in preparation for marriage. Philip P. Y illia.^is. 


In his book, Sex and You,.‘''0 Dr. DcMon Clark gives ns a frank, easily understandable 
nnd well-presonlcd discussion on tlie influence of sex in onr lives. As to sox education, 
ho fools that the average child has formed nil of his basic attitudes by the time he is fi'C 
j'enrs old, and that many of tho incorrect attitudes nnd marital difliculties arise from a 
lack of truthful, honest explanations of sex in these almost infant years. Dr. Clark feels 
strongly that the social heritage of misinformation pursues an individual throughout lifo, 
and is the origin of mnn 3 ^ mistaken attitudes of Inter j-cars. Tho discussion of the tecn- 
age jmars of both bojm and girls is excellent. iMarriagc relationship and customs are 
wisely examined while the sub.iects of prcgnnncx', infcrtilitj*, and birth control are ab y 
presented. The author’s attitude toward divorco is broad-minded. The final chapter 
evaluates brieflj' some normal nnd distorted conventions and conditions, and the place o 
psychoanalysis in the frequent deviation of sexual relations. 



UIIU 

•with 14 illustrations, 

='Scx anrt You. By BeMon Clark, M.S.. M.D. 205 pages. The Bobbs-Mcrnll Company 
Indianapolis? New York. 1949. 
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The early portions of the book take up the history and a description of the disease 
and its background. The laboratorj' methods essential in diagnosis and treatment are set 
forth at length. A full discussion of the complications of this disease show the many 
pitfalls in its control, while an entire chapter is devoted to the circulator}’’ complications. 

Dr. Barach has given two excellent chapters on surgery in diabetes and. on pregnancy 
in the diabetic. In the latter chapter he .states that one out of six patients who are preg- 
nant and diabetic has developed the disease during pregnancy. He contrasts the results 
obtained in the preinsulin and insulin regimes. He feels that cesarean section is the 
optimum method of deliver}’. White’s principles in liandling pregnancy in diabetics are 
elaborated upon, and schedules are presented for hormonal substitution therapies, diets 
during pregnane}’", and detailed instructions for the la.st month of pregnancy, the prepartum 
or preoperative routine and postpartum care. He also discusses in this chapter the subjects 
of excessive insulin in the newborn and the care of tlie premature infant born of a 
diabetic mother. 

The pharmacology of insulin in its various forms is described and the physiologic 
and therapeutic effects, as W’ell as complications attendant upon its use, are taken up. 
The book is replete with detailed schedules of instructions for nurse, dietitian, and patient. 
Following a statement of nutrition in general and diet of the diabetic in particular, the 
author includes a section on diets, calorie values, diets for men under various categories, 
and for women and children. He gives a long list of emergency diets which may be 
suitable in complications, and there are many pages of recipes. 

The complete discussion of this common and increasing disease, the excellence of the 
presentation, and the directions not onl}' for the internist and his associates but also for 
surgeons, obstetricians, and public health officers, including the police, make this book a 
valuable contribution. Philip F. Williams. 

This book. Successful Marriage,'’’’* is an exceptionally fine presentation of the many 
problems of marriage and their proposed solutions. The editors, Drs. Fishbein and Burgess, 
chose thirty-eight outstanding and distinguished specialists to contribute chapters, and 
have arranged the material in the following broad divisions: preparation for marriage, 
the marriage, reproduction, the child in the family, and the social problems of sex and 
marriage. The division of the material and its assignment to its various contributors have 
been wisely made. We find in the first part a discussion of the selection of a husband or 
a wife, premarital sex relationships and the reasons for premarital and preconceptional 
examinations, and a chapter which answers most of the questions which the about-to-be- 
married couple may propose to the marriage counselor, be he psychologist, family physician, 
or gynecologist. 

The second division, on the marriage, discusses frankly and in detail the sex aspects 
of the relationship, as well as the more practical personal and family problems of home 
management and finance. One also finds here a discussion of the various factors which 
produce marital maladjustments, and a discussion of miscarriages and abortions. 

There are chapters on heredity and infertility, as well as the hygiene of pregnancy, 
and a description of labor in the third section of the book, and this part includes also a 
short statement on the prevention of -conception and the commonly used methods, which 
are illustrated. The physical and ment’al growth of the child is well described, and there 
is an informative section on the subject of adoption, and another on the psychology of 
remarriage and the relationship of stepchildren in the family. Further growth of the 
cliild from the physical, sexual, and psychological aspects of development, and the prep- 
aration during adolescence for a successful marriage for the children in the family are 
included. 

**Successful MarriaKo, an Autlioritatlvc Guido to Problems Kelated to Slarrlafrp From _tlie 
BcEinninsr of Sexual Attraction to Matrimony and tlic Successful Kcarinjj of a Family. Edited 
by Morris Fishbein M.D., editor, Joimial of the American Medical Association and Jiyr/eia 
the Health Magazine: and Ernest W. Burgess, Plni:)., Professor and Chairman, Bepartrnent of 
Sociology. TJniversitv of Chicago. olO pages, illustrated. Doubleday & Company, Inc., Garden 
City, N. Y.. 194S. ‘ 
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Diethylstilbestrol Dosag-e in Threatened and Habitual Abortion 

and Premature Labor 

To (hr lUIitor: 

Dr. O. Wiitlcids Smitli’.'i [injii'r on “ Dii'thy1.*-lilli<‘.'<*riil in tin* Pr>’Vi-ii!ion nml Trcntrnoiit 
of Coiniilit’iitioiis of I'roonnin'v ’ ■ (Am. .1, Oii.ST. fiG: lltSS; with u 

tjmit ilotil of interest, esjn'i'inlly tin* [»!irf .'ilnmt the liosaee of Htiil.estro?. f h!iv«> iHien tryine 
for about (on yoar.s to lint! the oorteef do'-e of still,M"'trol in tiiroatenoti and Iiaititnal aiiortion 
jind jtroninturo lalior. 

Most interestinft to me wen; the followinst statements ; (Ij “ 1~> c.'isoh f thrc-atonci 
abortion 1 on too liijrli ilostiee, •} of whom altortotl.” 12) ‘•Of the 2S women who wen; "ivori 
Avhnt wo Would eonsider an ovenlosafte, only 17. or til jht eent, eiirried,'" Cl) “Wo have 
oonsidc'red tlie dosafie too liiftii if 10 iii}^. or inort; are jiiven tiaily for more than 10 rnaseou- 
tivt; ilay.s before the sixtli woeh, 2") me. or mon; daily before the tenth week. ijO mp. or more 
before the fifteenth week ami loo rap. or more before the twamtieth wee);.” 

It has been found that the dost* of stilbestnd v.aries in each imlividunl. The amount 
of .stillnxstrol requireil is that amount that stops cramps, .“poltinp. bleedinp. and/or pain and 
keep.s them from retarniap. The oripinal dose may be from -o to 1,000 rnp. The (lo.se 
rotpiircd to keep the.se sipns .and .symptoms from reeurrinp is u.su.ally i,'i praia (10 mp.) to 
IV.’ gniins (100 mp.) d.aily. Most jiatients retpiirc to GO inp. C}'^ to vl prains) every 
morninp. Wo have been untible to make up a table of do.“e.s in these eondition.s, and we 
have tried to for year.s. 

As soon a.s the patient bi-pins to abort, repardles.s of the w(H'k of prepnancy, 10 to 25 
mp. micronized .stilbe.strol tal)h!ls are piven immediately anti 1 L’5-mp. tablets arc piven every 
15 minute.s antil all .sipns and symptoms have stopped. Then 2 2.5-mp. tablets tlireo times 
9, day and at bedtime for one week, one; 25-mp. tablet three times a day and at bedtime for 
one week. Then 50 mp. every morninp on ri.sinp. In 2-} to -IS hours tin; patient comes to the 
ofllec and 10 c.e. (25 mp. per e.c.) of mieroni/.ed sfilbestrol are piven intramuscularly twice 
a week for four to six doses. This aids in savinp more threatened abortion case.s. Two 
hundred fifty milliprams of .slilbeslrol intrniiuiscularly as soon ns possible after a patient 
bepins to abort are a very valuable adjunct in the treatment of threatened abortion. The 
dose is not increased as term is approached. Kepardlcss of the dose wc have been unable 
to cause any patient to abort or produce any sipn or symj>tom of abortion with doses that 
are many times (even a thousand times) more than those advocated by Dr. Smith, piven in 
her table of dosape. The daily dosapo of 5 to 1,000 mp. at any stupe. of pregnancy did not 
produce any harm to the prepnancy, mother, baby, placenta, nor was any harm .shown by 
repeated weekly complete laboratory studic.s. We Jmvc pi con prepnaiit patients very large 
amounts of stilbestrol during pregnaney up to 120,730 nip. without producing any signs or 
sjuiiptoras of an abortion. 

It has been my observation that the larger the daily dose, the surer the patient will 
be to carry the baby to term and deliver a normal baby. Also it requires a much larger 
daily dose of stilbestrol as the number of abortions whieli had occurred ri.ses. In one 
patient who had lost thirteen babies, it required 77,010 mg. during the entire prepnaiic.r to 
hold the fourteenth baby. In an habitual nborter who had lost six babies, it required 
approximately 30,000 nig. to carry the baby to term. 

In premature labor it has been found that it requires 200 or more nig. dailj- of mi- 
cronized stilbestrol to keep patients from aborting if they begin to Jiave labor pains. To 
prevent possible premature labor from occurring again, 50 mg. daily are given up to the 

eightli month. 
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Tlie manner in which the hook is written rocomnuMuls if. to the lay juihlic and to 
those who are called upon to advise on the attitudes ajid functions of sex. 

PlUUP F. WlLLIAJtS. 

Education for Professional Ecsponsibility:>r is a report of an interprofessions confer- 
ence held in April, .10-18. The conference was planned hy leaders in education in schools 
of divinity, medicine, law, engineering, and business, since it had become increasingly 
clear to them that the ma.ior problejns of professional education in these branches were 
common, and that unusual opportunities for fruitful dismission of such problems could be 
provided by a variety of experience of teachers in these different professions. The papers 
which constitute the formal portion of the conference are herewith published. 

They deal with the objectives as well as the content and the method in such educa- 
tion. The changing conccjits of objectives are historically developed, and it is interesting 
to follow the steps in professional education which now lend to a general acceptance of 
the case system in all iivo of the interested professions. Br. .Tames H. Means emphasizes 
this system in medical education in his discussion of the clinical clerkship which, he says, 
actually amounts to an apprenticeship. Dr. Means says that one of the problems of 
medical education is how to make the scholarly attitude persist through life, how to insure 
that the physician and surgeon will continue professional, not lapse into the merely voca- 
tional or commercial. ]tliss Eleanor Cockerill continues the subject of the conduct of 
medical education in discussing the relationship of social and environmental factors to 
medicine. A medical student, she feels, must be taught the relationship of these factors 
to medicine and must be helped to develop an sibility to use this knowledge both in actual 
care of patients and in tissuming a professional responsibility within society. 

In the material presented in the final session on social and humanistic aspects of 
professional education these two factors are again referred to in connection with the 
problems of psychology and psychiatry. Dr. John Romano stresses that the trends and 
practices in current medical education may pos.sibly develop in the medical student a 
one-sided, essentially physicochemical concept of human biology. 

It would appear that many problems arc common to these five professions and solu- 
tions by one branch of teaching may well bo considered by the teachers in other lines. 
A reading of this small volume should make professional education in any branch more 
effective. Philip F. Williams. 

Just why a cojiy of the Archives of Pathologyas from Lisbon arrived now when the 
number is dated December, Jfl41, I am unable to state. The number contains varia, has 
resumes in French, occasionally in German and English. There is an article on 43S) cases 
of cancer of the cervix; another on isolation of the pertussis germ for diagnosis, in which 
per cent of 167 cases gave positive reactions as they %vere encountered in the first week, 
fho illustrations are excellent. R- T- Frakk. 


^OT rrofesstonal KcsponsUilUty. A report of the ProceecUngs of the ^ter- 
lessions Conference on Education for -Professional Responsibility held at_ Buck Hill Fans, 


Pittsi^*rgh pages. Carnegie Press, Carnegie Institute of 

Patologla. Arguo ilo Instltuto Portiiguf-s 
ember, 304I. P. Gentll e M. Athias, Palhava, Lisboa. 


Technologj', 


tie Oncologla. Vol. XIII, No. 3. 



Items 


Intern.ational Congress on Obstetrics and Gynecology 

The coinmittoe on CliiiicH of the Intornntionnl nrnl Fourth Americnn Congress on 
Obstetric!! nncl Gynecology is composed of the following: 


Cnnnda 

New England 

Central Northeast 


South 

Midwest 


Central Northwest 
Southwest 
Pacific Const 


J)r. Edwin Kobertson, Kingston, Ontario 

Dr. Duncan Iteid, Poston, Mass. 

Dr. Nicholson J, Eastman, Paltimorc, Md. (Seaboard cities, 
Washington to N. Y. inclusive) 

Dr. Clyde h. ItnndaU, Pu/Tnlo, N. V. (e.vciusivc of New York 
and Washington, D. C.) 

Dr. 11. JTudnall Ware, Pichmond, Vn. 

Dr. John E. McKelvey, ^Minneapolis, Minn. (Minne.sota, Wis- 
consin, nnd lown) 

Dr. John I. Prewer, Chicago, 111. (Missouri, Indiana, Elinois, 
Ohio, and Michigan) 

Dr. Edwjird S. Taylor, Denver, Colo, 

Dr. (Jonrad Collin.s, New Orleans, La. 

Dr. Clinrle.s E. Mcl..ennnn, .San Francisiro, Calif. 


The Connnittco on Clinics’ plans, by September 1, to have information on the cur- 
rent, up-to-date activities all over the United States and Canada, in order to direct men: 
(1) whoso travel plans are flexible, to the leadens in n given field of endeavor; and (2) 
those whoso travel plans are fixed, to activities along their respective routes of travel. 

In addition, the Committee plans to have in its possession information on various 
medical centers planning special demonstrations, wet or dry clinics, and e.xhibitions of re- 
search. Such information will include both: (1) the time and place of such demonstra- 
tions or exhibitions and (2) the number of visiting physicians who can be accommodated 
at a given place and time. 

Finallj", the Committee on Clinics plans to have n sort of travel routing agency so 
that if anj' visiting physician sends a list of subjects he wishes to observe, we can route 
him, either before or after the Congres.s, by way of the best possible places for satisfring 
his desires. 

Inquiries should be directed to ^fr. Karl S. Kichnrdson, 24 West Ohio Street, Chicago, 
El. 


American Board of Obstetrics and Gynecology, Inc, 

The annual meeting of the Board was held in Chicago, 111., from May S to May 
14, 1949, at which time 23C candidates were certified. 

New Bulletins, incorporating changes made at the recent meeting, are now available 
for distribution upon application and give details of all new regulations. 

The next scheduled examination (Part I), written examination and review of case 
histories, for all candidates will be held in various cities of the United States and Canada 
on Friday, Feb. 3, 1950. Application may bo made until Nov. 5, 1949. Application forms 
and Bulletins are sent upon request made to 

American Board of Obstetrics and Gynecology, 
1015 HiQiimvND Building, 

PITT.SBURGH C, Pa. 
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In conclusion, the larger the daily dose of stilbestrol, (he surer tlie patient will be to 
carry the pregnancy to term niid have a normal baby. It is impossible to abort a woman 
with stilbestrol regardless of the daily initial dose of 500 mg. or total dose of 120,730 mg. 
during the entire pregnancy. No set table of dosage of stilbestrol has been found by me be- 
cause the dose varies in each individual. TJic amount tliat does tlio job is the required dose. 


329 IslEDic.'iL Akts Building 
Houston, Ten.-vs 
May 14, 1948 


ICahl John Kahnaky, M.D. 
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^rCKAV, KOHINSON, AND JIKRTJfi 


Aff.*, J. Ohit. A Gyt^fr. 
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Materials and Methods 

A Kroiij) of Kolifl ovai’ian luinors inohulintr llircr f,M’aniiIo.sa-c(*ll tuiaors, 
one thecoma willi {irainilosa-(M‘ll ncsls. one Inicini/wl thecoma, .six tliecmna.s, 
and two fibromas weis' available for study. For ovidj-nec of funelifjiial aelivify 
of these tumors the patie»d.’s history was examimal for clinical evidence; when 
available the endom(‘lrinm was exandned and in om* case of trramdosa-eell 
tumor, estrogen studies were done on the palicjit’.s urine, 'i’issue. fixed in 
formalin for twenty-four liours or loinrcr was used. Serial sections were eat 
on tlic freeziiiff microtomi^ at 15 to 25 micron thicknesses. 'J'he 15 micron 
sections were stained with Sudan IV, For sluditrs of lhiorcsf;ence and hire- 
fringenec, sections were mounted on sliiles in nonlluores(!eiif <flyeerinc. Ob- 
servations on hii'efrintreiua* wcr(- juad** with a .‘^ptuicer polarizintr microscope, 
usiuf^ plane-polarized lijrht, while a fluorc.seenl microscope usiiifr a beam of 
rays ol)tniued by tllterinp: the liuht <»f a carbon-are. lamp through a copper 
.sulfate solution and a t.'orex filter Xo. oSO was used in determirdn^ fluorescence. 
Alternate sections were placerl in acfUjim? for twenty-four hours and then 
mounted in p;lyeorine and subjected to these examinations. 

Since the ovarian Imrmoncs aia* .soluble in fat solvents, any .substance 
which, after cxtra<Uion with acetone, still re;icts with the above, reacents 
should probably not be refrarded as a DiuctioniJiir ovarian steroid. Acetone 
extraction prevented all the above reactions in the normal human ovary and 
in this group of ovarian tumors. 

Cholesterol, its derivatives, and their esters fre()uently form l.irefringent 
crystals, as do the ovarian steroids. This ]n’o])erty, which is caused by the 
radial symmetry of the steroid molecules in liriuid sj)heroery.stals. is an ex- 
l)ressioji of the molecular pattern of this class of compounds (Lisoir'’). Tn the 
rat and human ovary two vnrieti<*s of hirefringenee have been described. 
One is a fibrillar ty])e. insoluble in acetone ami associated with connective 
tissue, bundles. The other is a crystalline birefriugeuee. soluble in acetone and 
present in parenchymatous cells. The observations herein rei)orted deal only 
with the latter variety of hirefringenee. 

Bierry and Couzon' demonstrated that puidfied estrogenic sterols exhibit 
a gi'ceni.sh-yellow fluoreseenee. In the rat and human ovary the colls of the 
theca interna emit a yellowish-green fluorescence as do the gran\Tlosa lutein 
cells, but the granulosa cells of the follicle exhibit a pale blue fluorescence. 

The phonylhydraziue method of Bennett'’ was used. Alternate sections 
were extracted with acetone for twenty-four hours and then submitted to the 
phenjdhydrazine reaction. Phenylhydraziue reacts with the carbonyl group 
of the reactive molecules to produce a yellow jdienylhydrazone which can he 
visualized in the sections. 

Sections were also treated with concentrated sulfuric acid. They Avere 
mounted on slides and the excess Avatcr was blotted oF. A dro]) of concen- 
trated sulfuric acid was placed on the tissue and a coverslip dropped on im- 
mediately. Sections extracted with acetone were similarly treated. FoIIoaa’- 
ing the addition of sulfiu’ie acid to i-eaeting tissue, reddish-brown droplets or 
granules develop within sixty seconds. This is the Liebermann-Burcliarcl 
reaction applied to tissues. It has been shown that steroids which possess 
unsaturated linkages will give this ehromogonic reaction (Fieser®)._ _ 

In addition, the Sehiff or plasmal reaction of Feulgen and Yoit' was used 
in several eases instead of the phenylhydraziue reaction. The Sehiff reagent 
consists of basic fuchsin which has been decolorized by sulfurous acid. Alde- 
hydes and some ketosteroids contain carbonyl groups active enough to cause 
this reagent to develop a violet color, according to Dempsey and AA isloclu. 



American Journal of 
Obstetrics and Gynecology 

VoL. 5S October, 1949 No. 4 


Original Communications 

HISTO CHEMICAL OBSERVATIONS ON GRANULOSA-CELL TUMORS 
THECOMAS, AND FIBROMAS OF THE OVARY 

D. Ct. McKay, M.D., D. Robinson, M.D., and A. T. Hertig, M.D., Boston, Mass. 

(From the Mallory InsUlxitc of Fathology, Boston City Hospital, the Pathology Laboratory of 
the Free Hospital for Women, and the Departments of Pathology and 
Obstetrics, Harvard Medical School) 

R ecent histocliemical techniques designed to indicate the cytologic localiza- 
tion of certain steroid hormones have been applied by Dempsey and 
Bassett^ and ]\IcKay and Robinson- to the rat and human ovary, respectively. 
Steroid substances were found in the theca interna cells of the developing 
follicle, in the granulosa lutein and theca lutein cells of the corpus luteum and 
in the interstitial cells^' of the ovary. No reactive materials Avere found in the 
granulosa cells of the Graafian follicle or in the stroma cells of the ovarian cortex 
or medulla. Perhaps the most significant finding is the fact that in the Graafian 
follicle of both species steroidal substances are confined to the theca layer and 
are not present in the granulosa layer. This has been taken as cAddenee that the 
theca cell and not the granulosa cell is the one Avhich produces the steroid 
hormone of the follicle. This idea is not a ncAV one, since much experimental 
OAudence in the past has indicated that it Avas time. 

McKay and Robinson- also estimated the relative amounts of reactive 
materials present in the follicle and corpus luteum during the stages of de- 
A’'elopment of these structures throughout the menstrual cj'^cle. It Avas found 
that the amounts of steroid substances in the follicle and corpus luteum varied 
directly Avith the changing concentrations of urinary estrogen. 

Because granulosa-cell tumors and thecomas are so frequently associated 
with an increased production of estrogenic hormone, and because fibromas are on 
occasion difficult to differentiate from thecomas, it was thought that the applica- 
tion to these tumors of the histocliemical procedures outlined by Dempsey and 
BassetP might reveal some information of theoretic and practical interest. 

?mterstUial cells are the large, isolated lipoid-laden cells which are occasionally seen 
'y>ng m the cortical stroma. 

The Editors accept no responsibility for the views and statements of authors as 
published in their "Original Communications.” 
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MOICAY, JeOBIX.VON, AND IIEIITJO 


Afc, J, Obit, Gyr.^tz, 
Ozx^h-t, vm 


Call-Kxner hodiCB. HhikIh of coriTif’clivo tiFBuo lay hi hotwcen Iho (urnor-ccll tmiPPCs. In fcv- 
oral nmiR thcso (•onnoclive tiRBiio cell!! Imd Ti««uint;(] ii jiluiup, fiiHiform Rlinpe find Jiad the 
uppnaraneo of Ihoca interna coIIh. 

Sudan fV alains revealed a few rentlerod, line*, red droplet? in tin- ttrarniln-a cells and 
a largo cnneentralioa in the tlieea-Hl:e eellR of the cnaneefive tie^ie bundles (Fig. 3), There 
wore no oilier reactive .‘•■ubstance? in the gratiiilosa cells, but the pltiiaj) eonneclive tissne cells 
contained largo quantities of birefringenl cry.sfals whieli gave a grr‘eni.'.}i -yellow fluorescence 
and reacted jiositively with jilienylliydrazine and .‘snlforic. Jicid. 

Caki; 2. — ]'’anlkncr IloRjiital; S-lS-lbTS. This dn-year-old white tvornan entered the 
ho.spital in dune, IhlS, with a chief complaint of vaginal bleeding for the past year. She 
had been R{)Ofting for thi.s len};lh of time with four epipode? of he.avy bleeding which oe- 
e.urrcd at irregular intr'rvals tunl lusted for approximately three iveehe. Physical exaaiina- 
tion revealeil a soft, movalile, midline mass rising to just above the symphysi.e. A total 
hy.«tereetoiny with removal of a right ovarian tumor nu? jicrformed. 



Fig. 2. — Photomicrograph oC granulosa-coll tumor of Ca.sc 2. Plilo.xine-metliylenc blue stain. 

(XICO) 

Tho right ovarian mas.s weighed 275 Gin. and nica.surod 11 cm. in diameter. It had a 
smooth, glistening surface and a central cavity. The cystic space in tho center of the tumor 
was filled nitli fluid blood. The wall of the tumor measured from 0.5 to 3.0 cm. in thick- 
ness and consisted of solid, granular, pale yellow and pink tissue. The uterus measured 10 
by 5.5 by 3.5 cm. and was not remarkable except for a very thick endometrium wliicli measured 
up to O.C cm. in places. The tubes and the loft ovary were not remarkable. 

Microscopically the endomotriura revealed a cystic hyperplasia. 

Histologic sections of the tumor revealed cords and sheets of cells with round to oval 
nuclei arranged in palisades around the edges of the tumor-cell masses where they were m 
contact ■with the numerous bands of connective tissue. There were also numerous Call-Exncr 
bodies in the sheets of tumor cells. Tho connective tissue cells were plump and fusiform and 
some intracytoplasmic vacuoles were observed in the section stained with phloxine-raethylenc 

blue (Fig. 2). . 

Histochcmical studies revealed reactive materials in the large fusiform conncciiv 

tissue cells and none in the granulosa cells (Fig. 3). 
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Albert and LeBlond® and, Gomori^®' have criticized the nse of the phenyl- 
hydrazine reaction and tlie plasmal reaetion as indicators of the presence of 
ketosteroids. These authors believe that the reactions in tissues to these 
reagents are due to the presence of acetals and that it is unlikelj’’ that positive 
plasmal reactions can be used to indicate steroids. Although Dempsey et al.“ 
do not ascribe specificity to either the phenylhv'drazine or the Schitf read ion, 
they do regard the Sehiff reaction as one of a linked series -which, taken to- 
gether, provides evidence for the presence of these compounds. 

In summary, any fat-soluble substance which has all these properties vdll 
have a polycyclic molecule with a double bond somewhere in the molecule and 
■will have a carbonyl group attached to it. The ketosteroids have such a struc- 
ture and give these reactions. Dempsey and Bassett^ conclude that these re- 
actions indicate the presence of certain ovarian hormones or their pre- 
cursors and, more importantly, those tissues which fail to give the reactions 
are devoid of the steroid hormones. 


Results 

Granulsoa-Cell Tumors 

Case 1. — Salem Hospital; S47-3. This 60-year-olcl white woman entered tlie hospital 
with a chief complaint of weakness, indigestion, and constipation. There was no history of 
postmenopausal bleeding. On physical examination a mass "the size of a grapefruit" was 
palpated in the left lower quadrant. The stool was guaiac negative and other laboratory 
tests were noneontributory. A laparotomy was performed. There was a large amount of 
bloody fluid in the abdomen. The omentum and small bowel were adliercnt to a friable 
ovarian mass which was removed manually. This was followed by severe hemorrhage. Fol- 
lowing the operation the patient’s condition became worse and she died two days postop- 
erative!}’. 



Photomicrograph of Sudan IV stain on granulosa-cell tuoior of Case i The 
droniGtc J’lsht is made up of tumor cells with very few scattei ed sudanophilic 

celiS'^ni, The spindle-shaped, theca-like cells on the left contain large amounts of fat. these 
s sa\e all the reactions of steroid hormones Avhile granulosa cells ^vere negatne. 


The pathologic specimen consisted of several pieces of firni, yellow-white tumor tissue 
associated witli several small clots of blood. Microscopically, the tumor was made up of 
sheets and cords of small cells with round nuclei, indistinct cytoplasmic borders and occasional 
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with a fow lijiiin-*'. In u few ami*?, (lie wrc arraiijjcd in liny ro-'OttoH 

stirrouiHlitif^ a (•ctilral iimf-s of aiMitopliilic {granular iiiatorial, (lni!i ri-.'-cmblinf; Call-Kxiicr 
l)oiIi(>H, 'I'luTo \vii« a (Iclii'iito, ficaiit .‘•Iroitai in (hi' rojcioini iinniwlialoly a'ijaci'nt lo tlic 
imtiu'iDns lilnod vcsscl.s n''ij|, 1). 

A\ lion stainod willi Sndnn IV, n fiav liny, inlr;ii'ylojda''rn:'’ rod driifdois vvoro foon in tho 
CramdoHa rolls. No liirofrintjont oryslal.'' woro |iro'.oiit in (ho Itinior tisMio and tho luttor 
(issue Kavo a neoalivo roa'dioa to siilfnrio arid and SrhilTV roufjont. The t^ranidosa colls 
(fuvo a juiIo Iduo (luoro-ioonoo. 'I’lioro wore no .•^ndanojdiilir dro[dot« in the stromal colls, nor 
did (hoy givo any roaotioas oonsistoni with (ho |irrs'onre of steroid sulistaiicos. 



Kia. •!. — Photomlcroevajili of fi-nimilosa-ccll minor of Case 11. Plilo.xine-molhylcne blue .«tain. 

(X 100) 


Active Thecomas 

Tlicconia With Granulosa-Ccll Nests 

Cask d. — Bo.stou City Hopjiital; ,SJ7-3S.a2. This G.'5-yoar-old white woman cnicreci the 
hospital with a chief complaint of a mass in the alKlomon which had been noticed for the 
past two yetirs. She gtive no history of postmciiopuiisal hlecding. A large abdominal mnss, 
thought to be a uterine leiomyoma, wtis palpated and a laparotomy performed with removal 
of the ovarian mass as well as the uterus, tubes, and (he other ovary. 

The pathologic specimen consisted of a mass measuring 22 liy 17 by 16 cm. which 
weighed 3,800 Gm. It Imd a smooth, rounded, glistening surface. The cut surface revealed 
large, yellow nodules, 5 to 0 cm. in diameter, with thick, interlacing bundles of dense, white, 
fibrous tissue. The uterus was small but the endometrium was velvety and thick and piled up 
into numerous sessile, polypoid masses. Microscopically tho tumor was made up of interlacing, 
whorlcd bundles of plump, spindle-shaped cells interspersed with bands of dense, collagenous 
connective tissue. Scattered throughout the tumor were small nests of granulosa cells, many 
of whicli contained Call-Exner bodies (Pig. 5). 

There was cystic hyperplasia of the endometrium. 

The dense collagenous connective tissue bands did not take up the Sudan IV, whereas 
tho plump, spiudle-shaped cells sliowed numerous intra- and extracellular red droplets. The 
granulosa-ccll nests also revealed a few scattered, extracellular fat droplets. These were 
fewer in number than those in the theca cells. Steroid substances, i.e., birefringont crysta s 
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Case 3. — Boston City Hospital; S4:7-5794. This 74-year-old white woman entered the 
hospital with a chief complaint of abdominal pain of two days’ duration. Slie liad had 
anorexia and constipation for the past four months with a diminisliing caliber of her stools. 
Slie liad ceased menstruating twenty 3 *ears prior to admission and had liad no vaginal ])leed- 
ing since that time. She liad noticed no weiglit loss. On plij'sical examination there was 
left lower quadrant tenderness. Pelvic examination revealed a low, hard, fixed cervix-. There 
was no discharge or bleeding from the cervix. The uterus was enlarged posteriorly and the 
size of a four months ’ pregnancj'. An extrinsic mass was palpated on rectal examination. 
A barium enema was done and revealed that the entire sigmoid was displaced laterally and 
upward by a mass arising from the pelvis and probablj' encircling the sigmoid colon. The 
radiologist's impression was that there was no intrinsic large bowel tumor. A sigmoidoscopy 
was done and was negative. Laboratorj' tests were not remarkable except that the stools were 
guaiac positive. 

Five days after admission a cervical biopsj' was taken and revealed a chronic cervicitis. 
No tissue could be obtained from the endometrial cavity on dilatation and curettage. Two 
days later a laparotomy was performed. There was no free fluid in the peritoneal cavitj-. 
The liver, gallbladder, stomach, spleen, kidneys and large bowel were normal. Some of the 
loops of small bowel were thin and dilated and contained fluid. There were numerous 
adhesions in the pelvis involving loops of small bowel, the dome of the bladder, the fundus 
of the uterus, and both adnexae. There was a large mass of necrotic tissue Ij'ing in the 
pelvis. A portion of the mass, the "size of a baseball,” was removed manually and this was 
followed b}' brisk bleeding. Several metastases to the serosa of the small bow-el were noted. 
Because of the bleeding no further surgerj- was done. 



udan IV stain on granulosa-cell tumor of Case 2. 
of tumor cells but present in connective tissue 
cells adjacent to the cords of tumor cells. (X160) 


Sudan- 
cells and 


^•,T^^°*^°’’^*crosraph o: 
most abundant in those "theca-Hli 


The urine contained no increase in estrogenic substances. 

The patient did w-ell postoperatively and w-as sent home for terminal care. 

The pathologic specimen consisted of a soft, amorphous mass of tissue w-eighing 100 
Clm. The tissue w-as gray to yellow w-ith a few firm, -white areas. There were scattered areas 
of necrosis and hemorrhage. Microscopically, the tumor consisted of sheets of cells with 
scant cytoplasm, poorly demarcated cell membranes, and round, irregular, vesicular nuclei 
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Tlio jtutltoloKic Hppfiiiicn ciniHislotl of (Jio iHnnif, l.olli tulip;i, omi ovnrio?. In lha loft 
ovary was n corioiH lutomii. lii llu! richt ovary llscrii ^vri!? fi iiiPa^iirinj; 7 Ijy •{ I)y 

cm., wliioh }iad a .*;moofh, jtli.Klmiinf;, rotirnI(?tl Mtrfnro and wlilch oa .‘■cclinii rcvv.-dcd a vJioried, 
yellow, .«;oIid Jna.«H of fihroiis ti.vsuo. Mi<’ros(!o{>irnlly it wn.'^ a tyjiiral tlicrorna. 

'I’ho emloniclriam was in flm .cpi-ivtory idiiiHo of the cjrlc. 



riR. C. — rhotomlcroKraph of Sud.an IV stain on flwcoiiia of Ca.so C. Kat tiroplets arc 
pro.soat Inlra- and oxtravflhdarly in taindivs of plntop. .‘'plndlc-sliapcd llicca cvli.s but arc 
absent In eollafronous connoctivo tissue bands and hyaline plaquo.s. (X-lOO) 
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TTitr, 7 . — Photomicrograph of frozen section of tlicconia taken between ciossed NiTO 
nrlsins Birefringont crystals are present in theca cells. Birefringence ot the fibrillar ^a 
can be seen in the collagenous connective tissue bands. (X‘100) 


Hisiochemical studies revealed a large number of sudanopliilic droplets in the bands 
of spindlc-sliaped cells (Fig. 6), but uoue in the collagenous tissue or in the hyaline plaques. 
There were numerous birefringent crystals present (Fig. 7) and tlio tissue gave a posit 
reaction to sulfuric acid and the Schill reagent. 
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cxliibiting a faint, j-ellow-green fluorescence and reacting with sulfuric acid and Schiff’s 
reagent were present in tlie plump theca cells but were absent in the collagenous connective 
tissue and were scant in the granulosa cell nests. 

Thecoma With Foci of Liiteinization 

Case 5. — Faulkner Hospital; S46-1514. This 32-year-old white woman entered the 
hospital with a chief complaint of a lump in the right lower quadrant. For the past five 
j-ears she had had marked menstrual irregularities, consisting of periods of amenorrhea last- 
ing as long as three months and followed by a scanty blood flow lasting one to two days. 
The two periods preceding entry had been characterized by an excessive flow for one day. On 
physical examination a plum-sized mass was palpable in the right lower quadrant. A dilata- 
tion and curettage and bilateral salpingo-oophorectomy were done. 

The gross specimen consisted of two firm, irregular, gray and gray-pink masses. The 
larger was in the shape of three connected spheres which measured 16 by 8 by 5 cm. when 
stretched out. The smaller mass ivas ovoid and measured 7 b}' 5 by 3 cm. The tumors were 
covered with a dense, tough, glistening tissue. On section they revealed a dense, gray, 
whorled tissue with a few foci of soft, yellow tissue scattered throughout. ^Microscopically, 
the tumor consisted of whorls and bundles of plump, spindle-shaped cells. In several areas 
the cells were extremely large with a vacuolated to clear cytoplasm and with the nuclei lo- 
cated at one side of the cell. 

Tlie endometrium revealed a secretoiy response. 

Sudanopliilic droplets and reactive substances were present in the spindle-shaped theca 
cells but were seen in gi'eatest amount in the luteinized theca cells. It is noteworthy that 
in this tumor there appeared to be a much larger amount of sudanopliilic material than 
material giving the steroid reactions. 



Fig. 5. — Photomicrograph of thecoma with granulosa-cell nests (Case 4). Phloxine-methylene 

blue stain. (X400) 

Case 6. — Massachusetts Tumor Diagnostic (Service; S47-4911. Tliis 36-j’ear-old white 
woman entered with a chief complaint of pain in the epigastric region and dysmenorrliea 
for the past five to six months. She had not had dysmenorrhea prior to tliis time. In ad- 
dition, she complained of an excessive flow at each of the previous five menstrual periods. 
The bleeding had lasted for seven to eight days, wliereas it had never before lasted for longer 
than three days. Physical examination revealed a retroverted uterus and tenderness in both 
lower quadrants. A panhysterectomy was performed. 
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Caki: 10."-Fn,'(’ Hn.miitiil for \Vomi;n; HI8-,I77r», ’'J'iii.x /A-vc.-ir-oM v.Iiito v.onuin cntori'd 
tlio hof<nit)iI with a rliic.f roinjihiiiit of "pain in tho jM-lvi.*.,’' 'J'itoro v/nn no hiptorv of post- 
im>nopiin.«!il lih'odin^-. Plivairal oxniiiinntion rovi-ah'd a •( by ,'5 indi ninas in tlio h?ft Icnvor 
(piadninf, A total hystorcc.toiay and liilatoral Hilpinjiu onpliorcoloniy worn performed. The 
loft ovary w!is rojdacod by )i iirni, aolid ttiinor inaaa nioa«urin" 7 l>y H.'i by 1.5 cm. The ex- 
tornal .‘!arf!ico wjih ainooth, white, and fdixleninf:. On aoclion i! appoired white with ftnall, 
a(!alter)'d, yellow patchea. The nleriia contained ,«>over(il ainall h'ioniyonm.a. 

lIistolo;.ti(’!i1ly, tlie ovarijin tamor wiia iianle up oC jlen.ae whor).« of collnttenou.s connective 
tiasuo with tin; ohanicioriatii*, pattern )if an iiiitetixat Iheeonnt, '1‘lie eadonietriiim w,as of the 
aoailo variety with a few .'•'cattered ey.atie, pland.«, interpreted na the re.aidinim of a ])revinii.« 
hyperphiaiii. llialoeheniieal eximiiiintitia revealed no .atemid .mibstanee.H in thi«: tumor. 

Cash Jl. — h'na' lloapital for Women ; ta-(7-n05h*, 'J'hia fl.'l-yejir-old white womtin entered 
the hoapiliil with !i chief complaint of intermittent bleeding; dtirinff the jrreviou.a year and 
loft lower cpjadrant pain for the jtreviona three month.a. Kailometri.al curettintta revealed 
adenocarcinoma of the utftriae body. A hyaterertomy tind oophorectoni}' were done. In the 
left ovjiry w.a.s a firm, irre>;iilar maaa rneaanrinij by -I by h..a cm. witJi a amooth, pli.ateniiifT 
aurfacc. On .auction the cat anrface wti.a hard and Imd a whorled, white, fihroa.a ajjpearanre. 
Mieroacopie.ally tliia tumor wa.a mad(! iij) of wliorl.a of cfmm'ctive liaaite witli hyaline ina«.“ea 
acatlercd throughout, llistoloitically it was a typical thnnpih inactive f!a-eoma. 

There were no sudanophilie, drojilet.s in this tumor !md none of tiie K’ats for steroid 
Rubslancoa was po.aitivc. 

ribromas 

Cash 12. — I'reo Hospital for ^\■omell; .Slt5 n71(i. This IP ycar-ohl white woman entered 
the hosjiital with !i chief eomphiint of left lower tpmdnml pain which had hoeomc worse in 
the last year. The {laiu was more .severe at the «mset of menstruation. .She al.ao complained 
of urf'Ciiey and prc.asure on tlu; bhidder. The jmtient Imd til.ao noticed that her brea.at.a were 
sore at the time of men.atnialion. There was no hi.afory of amenorrhea, mcnorrhajjiu, or 
metrorrhagia. On phy.sienl c.xamiafition a firm, suprapubic mass was {talpiited which displaced 
the uteru.s posteriorly. A laparotomy was performed and the imi.as removed from the left 
ovary. The patient continued to have regular mense.a and the bre.'ists eontiiiuod to be sore. 

The psithologic specimen consisted of a tumor mass weighing 220 Grn. and mca.auring 
7 by S by 7 cm., with a smooth, glistening, gray-white surface. On section the cut .surface 
was firm, white, and presented a whorled, fibrous uiipearaiice. Miero.scopically, this tumor 
was made up of dense bands of colhigenoiis coimective-tissuo cells. Neither plump, spindle- 
shaiied cells nor hyaline masses were present. Curettage was done and revealed a menstrual 
endometrium. 

There were no sudanophilic droiilets or reactive steroid substances in this tumor. 

Case 13. — Salem Hospital; S-H-lo-o. This Oo-yeur-ohl white woman entered the hospi- 
tal with a chief complaint of pain in the right groin. She had had a normal menopause 
and there was no history of postmenopau.snl bleeding. A small tumor was palpated in the 
right ovary which was removed !it a subsccpient laparotomy. 

The ovary contained a small, firm mass measuring 3 by 2 by 2 cm., with a rounded, 
smooth, glistening surface. On section it ijrcsentcd a firm, white, whorled, fibrous cut curface. 
Tilicroscopically, it was composed of dense, collagenous connccth-c tissue bundles and was 
characteristic of an ovarian fibroma. 

There were no sudanophilic droplets or reactive steroid substance in this tumor. 

Ovarian Carcinoma 

Case 14. This 57-year-old white woman entered the hospital for the first time in March, 

1940. Her chief complaint was menorrhagia. She had been bleeding continuously for the 
past' five months. Her last regular period had been in October, 1939. Prior to that time 
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Cask 7. — Free Hospitiil for ^VolIlc^; SJS-1-1S3. This Co-year-old wliitc married woman 
entered the hospital in .Tatnmry, lO-iS, with a chief comphiint of vaginal bleeding. Slie had 
noted staining for the past six months and a heavy flow of briglit red blood one week prior 
to entry. The last men.strual period had occurred fifteen years previously. A dilatation 
and curettage were performed which yielded distinctly hyperplastic endometrium. An in- 
cidental cervical polypectomy was also done. Following these procedures there was no further 
bleeding. 

Because of the hyperplasia of the endometriumj which suggested the possibility of an 
ovarian tumor, she. was brought back to the hospital in April, 19-lS, at which time a complete 
hysterectomy was done. The pathologic specimen consisted of tlie uterus, both tubes, and 
ovaries. The right ovary measured 1,5 bj' 2.5 by 3.5 cm. and was completely replaced by a 
nodular, yellow tumor with a whorled, gray-yellow cut surface and a 0.2 cm. cyst in its center. 
The left ovary was atrophic, ^licroscopically the tumor was a tj'xiical thecoma. Histochem- 
ical studies revealed a large quantity of reactive substances in the theca cells. The endo- 
metrium was hyperplastic with numerous large cystic glands. 

C.\SK S. — Free Hospital for \Vomcn; S-17-13S2. This 57-yoar-old white woman entered 
the hospital in 1947 with a prolapse of the uterus, an entcrocclc, and a cystocelc. Her first 
admission had been in 1935, eight year.s after the delivery of her last child, when she entered 
with a chief complaint of menorrhagia with altcrn.ating periods of amenorrhea and periods 
of bleeding lasting up to six weeks. At that time a dilatation and curettage were done as 
well as a plastic repair of the prolapse, and a “sterilization dose” of radium was placed 
m the endometrial cavity. The endometrium at that time was at\’pical in ajjpearance and 
was diagnosed endometrial dyssplasia. Her monses ceased in 1935 but she had noted spotting 
in the several months prior to her admission in October, 1947. Physical examination revealed 
a mass in the pelvis as well as an cntcrocele, a cystocelc, and a prolapse. The uterus, tubes, 
left ovary, and right ovarian tumor were removed and a plastic repair of the perineum was 
done. 

The right ovariiin mass weighed G20 Gm. and measured 14 by 10 by S cm. It had a 
smooth, roimded, white, glistening surface and on section rcve.aled a solid, white, fibrous cut 
surface with streaks of yellow. iMicroscopically it was a typical thecoma with whorled 
bundles of spindle-shaped cells, among which were scattered the characteristic pink hyaline 
masses. The endometrium was of the senescent variety. 

A few sudanophilic droplets and reactive steroid substances were present in small con- 
centrations. The steroid material was confined to the plump, spindle-shaped cells and was 
absent in the collagenous connective tissue bundles and the hyaline masses. 

Inactive Thecomas 

Case 9. — Free Ilospital for Women; S48-15G0. This 44-ycar-old white woman entered 
the hospital in August, 1947, with a chief complaint of intermcnstrual bleeding and a more 
profuse flow with her periods. This abnormal bleeding was of three to four months ’ duration. 
Previously her menstrual cycle had been normal. Physical examination revealed a large, 
lacerated cervix attached to which was a small polyp- The latter was excised and a dilatation 
and curettage performed. Histologic examination revealed a benign cervical polyp and 
secretory endometrium. 

Tlie patient was discharged from the hospital and re-entered in April, 1948, complain- 
ing of two episodes of intermcnstrual bleeding. A complete hysterectomy and left salpingo- 
oophorectomy were done. The uterus was not remarkable and the endometrium was of the 
secretory tj-pe with no evidence of hj^mp^asia. A solid tumor measuring 1.5 by 1.5 by 2.5 
cm. was present in the left ovary at one pole. At the other pole was a hemorrhagic corpus 
luteum. The tumor was firm and on section revealed a white cut surface. HistologicaUy, 
this tumor contained hyaline plaques and bands of dense collagenous tissue and was a typical 
thecoma of the inactive variety. There were no reactive substances anywhere in this tumor. 
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.Sudan JV shoux-d tliat Uk; !;u-ainilo.sa acdl.s aoulaiiiod minute sudanophiiic 
drojdet.s in small numht'r.s, Ind. lai’/^fe amounts' of tins lipoid material were 
})rc.sent in tiu! .surroumling "thoea-iike" .spindle-slmj)ed connective-tissue 
cells, 'rid.s .sugp‘stcd to them llml. the granulosa cells had exerted an influence 
on the conn(.'clive li.ssue immediately jji cotitacf with them in inurdt the .same 
way a.s granulosa e.clls of the devt*Ioj)ing tlraafian follicle indttec the immedi- 
ately surrounditig ovarian stroma t<» iiroduce theca celi.s. Tiu: tumor ccll.s of 
(heir second granulos’a-ccll tumor ha<l intra- and e.straeclluiar .sudanophiiic 
droplets which were not hirefringent, indicating, thm-efore, that there wa.s no 
a])i)rccinl)lc steroid m.aterial present. TIu.-ir third tumor v.'as a “thcca-grami- 
losa-cell tumor’’ .similar to the fottrlli tumor in our grouj). Jtoth of these 
tumors had idug.s of granulos.a ccll.s containing .small amounts of .sudanophiiic 
miiterial. ^ '^I'hc adjacctit stroma, furthermore, had a marked accumulation 
ot f.'it which was hirefringent in tireenhlatt’s cjise and gave all the reactions 
for steroid substances in our ease. Grecid)latt noted that the fat in the 
granulosa cells was not anisotropic. 

These findings suggest that, it i.s the " theca-cell '' component of the 
granulosa-eell tumor which secretes the e.slrogenic liormone and not the 
graTinlo.sa cells. 'J’his is, therefore, similar to the situation that exists in the 
Graafian follicle. 

Experimentally, the eviflence is manifold that the granulosa cell doc-s not 
produce estrogen and that llieea cells do. Zondek and Aschheim’^ demon- 
strated tliat implantation of gi-anulosa cells doe.s not produce cstrus in the 
castrate animal. castrated animals and grafted ovarian cortex from 

which follicles liad been removed, leaving only theca colls. Tliese animals 
developed a normal ostrous cycle. Tlio x-ray studies of Ilii.s.sy and 'WallarD'^ 
are more convincing. Tliey irradiated the ovaries and produced follicular 
degeneration with a resultant proliferation of theca colls. The ovaries were 
converted into masses of theca cells that had definite hormonal aetinty. 
Melnick and Kantcr’" stated that the liormone in granulosa-cell tumors is 
perhaps derived from the adjacent mesenchyme and not from the tumor cells 
themselves. Tlic liistoehemical studies herein reported lend to support this 
thesis. 

Thcca-lilce cells are jirohably present in most grannlo.sn-cell tumors. Traut 
et al.^® have demonstrated that the theca interna of the Graafian follicle con- 
tains a fine reticulum network wliich is absent in the granulosa layer. Tliey 
applied the reticulum stain to gramilosa-ccll tumors and became convinced 
that in the well-difTerentiated or folliculomatous types of granulosa-cell tumor, 
as well as in the more undifl'erentialed types, representatives of both cellular 
layei'S of the Graafian follicle were present. In oilier words, many so-called 
granulosa-eell tumors contain considerable quantities of thecal elements. 

There is but brief mention in the literature of non-functioning granulosa- 
cell tumors. Ewing^'’ states that small, silent granulosa-cell tumors have been 
accidentally discovered at autopsy. 

Hodgson et al.‘° in a study of sixty-two gz’annlosa-cell tumors found four 
small tumors associated with atrophic endometrium — presumptive evidence 
that they were nonestrogenie. It is believed that our Case 3 is an example 
of a lionfunctioning granulosa-cell tumor. Like the other granulosa-cell 
tumors its cells are devoid of reactive materials but unlike most of these 
tumors it contains no hormonally active thecal component. Urinary estrogens 
in this patient were not elevated and there was no history of postmenopausal 

The diagnosis in Case 3 can scarcely be in doubt. The tumor had several 
of the gross features of granulosa-eell tumor; other common sources of mtra- 
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tliere had been no menstrual irregularities. A hysterectomy and left oophorectomj’^ were done 
during this admission. The right ovary appeared normal at the time of operation. The left 
ovary contained numerous follicle cysts and the uterus was not remarkable except for a slight 
endometrial hj-pcrplasia. She was discharged and remained well until April, 1945, vi’lien 
she re-entered with a complaint of right lower quadrant pain lasting for two months, which 
had suddenly become severe on the da}* of admission. A cyst was palpated in the right lower 
quadrant. A laparotomy was iicrformed and a large mass of clotted blood and soft, yellow 
tumor tissue was found in the region of the right ovary. This mass was resected and 
measured 14 by G by 4 cm. Microscoj^ically it consisted of sheets of cells with round to 
spindle-shaped nuclei with one or more prominent nucleoli. The cell membranes were indis- 
tinct and there was a very small amount of cytoplasm. There were numerous round, clear 
areas in between the tumor cells. In some areas the tissue had a reticulated appearance be- 
cause of the great numbers of these clear spaces. Broad bands of fibrous tissue surrounded 
the sheets of tumor cells. 

After the removal of the tumor the patient remained well until several months before 
her last entry in April, 394S, when she developed “discomfort in the lower abdomen.” A 
mass was noted and it seemed to the paticjit to have increased in size. Physical examination 
revealed a palpable, cystic mass in the right side. At operation it was found to be adherent 
to the sigmoid colon and the bladder, and was removed with difficulty. 

The pathologic specimen consisted of a soft, glistening, yellow mass of tissue measuring 
8 by 10 by G cm. It had the appearance of fat and was lobulated. Microscopically, the 
tumor was identical with the portion of tumor removed in 1945. 

A twenty-four-hour urine sample was collected and revealed no increased follicle-stimu- 
lating hormone or estrogen excretion. 

Tests for steroid substances revealed large collections of reactive materials in the clear 
spaces in between tumor colls. In large areas of the tumor the cells were devoid of steroid 
substances, but in others were found in the cj'toplasm of the tumor cells. There was also a 
small amount of reactive material in some of the connective-tissue cells of the interlacing 
fibrous bands. 

Ill addition to these tumors, a Brenner tumor was available for study. 
The tumor gave no evidence of hormone production, which was to be expected, 
nor did it contain steroid substances on the histochemical examinations used 
in these investigations. 

Discussion 

Because this is a small series of tumors, it would seem unwise to attempt 
to draw anj’- final conclusions from it. In the following discussion those tenta- 
tive conclusions which are suggested by the results are presented. 

Although the granulosa cells of ovarian tumors, as well as those of normal 
ovaries, contain a few tiny intracytoplasmic sudanophilic droplets, they give 
none of the histochemical reactions which indicate the presence of ketosteroids. 
The tumor of Case 1 showed a “theca-cell” response of some of the connective 
tissue cells of the stroma, and these cells contained reactive substances. Un- 
fortunately, no precise information was available which would indicate 
whether or not it was an estrogenically active tumor. The tumor of Case 2 
was associated with a demonstrable increased estrogen production and fol- 
lowed this pattern. 

This finding is in essential agreement with previous studies of a similar 
nature on estrogenic ovarian tumors. Schiller"^ found lipid mainly in the con- 
nective tissue bundles in between the granulosa cells. Greenblatt et al.^® de- 
scribe three granulosa-cell tumors, the first of which when stained -with 
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'I'lic Inst, tiuiiDr, Onsc! .‘M, is not f;(»nsi(lf‘r(sl In* thf nnthor.s to bcloJiff in 
f liis series Init. is inelndefl beeanse it was rlinffiiosed a frraimlosa'Cell tumor by 
several other patliologisl.s. In our <*i»itiion it eatinot be eonshlered a grami- 
losa-eell tumor from either llie j'uneiional or the niorpliolopdc standpoint^ The 
tumor, to the best of our Icnowled^e, was n(tne.stro"<'ni(!. There was no in- 
ereased estropen in tlie patient \s urine and no elevation of follielc-stimulating 
hormone. Ko elinieal evaluation of hormone j)rodnetion eould be made since 
the uterus hafl been remove<l several years prior to the discovery of the 
tumor. Histolop:i(‘ally, the tumor was made up of solid ma.sses of elongated 
cells with ])rominent nmdeoli and inteidaeing l)ands of eonneelive tissue. 
'I'here were no f.'all-lOxner bodies and the etdls wen* sj)indle-shaped j’ather than 
l)1ump, rounded cells as one usually sees in most tri'anulosa-eell t nmol's. The 
histoehemieal .studies revealed reactive .substanee.s in the tumor cells and in the 
eoniUMdive tissue cells as well, 'riiese probably represent deposits of eliolos- 
tcrol and cholesterol esters. Although the exa(‘l diagnosis of this tumor is in 
doubt, the authors eonsidm- it to be a solid ovarian carcinoma of undetermined 
typo. 

Summary 


ITistochemical studii's, designed to demonstrate the location of keto- 
steroids. were carried out on three granulosa-eell tumors, eight thecomas and 
two fibromas of the ovary. The functional state of each tumor wa.s evaluated 
on the basis of the imtieiit’s history or the state of the endometrium, and in one 
ease the estrogen eoneentration in the urine. 

In general, the reactive materials were ))resent in the theca cells of 
thecomas and in the theca-like cells of tlie granulnsa-eell tumors. From thc.se 
and other considerations it seems likely that the thecal component of granu- 
lo.sa-cell tumors, rather than the tumor cells themselves, is concerned in hor- 
mone production. One ease of a none.strogenie or “jmre” granulosa-cell tumor 
is reported. 

Steroid substanees were not present in the collagenous connective ti.s.sue 
of thecomas nor in the two fibromas. It is concluded that histoehemieal 
.studies are capable of differentiating active thecomas from inactive thecomas 
and fibromas. 


Wo wish to cxprc.'ss our up|)reciutioii to Dr. D. A. Kickcr.«oii of P.nlcm Ifospifal, Dr. 
P. LeCompte of the Fnulkncr Hospital, and Drs. 01i%'c Gatos and .S. Warren of tlie Tumor 
Diagnostic Service of the ^fassachusetts Department of Public Health for generously furnish- 
ing some of the specimens used in this study. 


Addendum 

Since submitting tliis paper for publication, wc have had a note by Boscott and co- 
workers2-i called to our attention. These authors tested three pure samples of dcsoxy- 
corticostcrone with Fculgen's plnsmal reaction after treatment with cold mercuric chloride 
and found no evidence of oxidation of dcsoxycortieostcrono to aldehyde bj' mercuric chlo- 
ride. They conclude that this toclniiquc cannot be relied upon to demonstrate the cyto- 
logical location of alpha hydroxykctone.s. 

< It should bo noted, however, that the reactivity of the carbonyl linkage in difCerent 
ketosteroids varies a great deal, and some do give this reaction (E. W. Dempsey, personal 
communication). 

Beferences 

1. Dempsey, E. W., and Bassett, D. L.: Endocrinology 33: 384, 1943. 

2 . McKay, D. G., and Eobinson, D.: Endocrinology 41: 378, 1947. 

3 Lison L.: Histochomie Animale, Paris, 1936, Gauthier-Villars, p. 1S9. 

4 Biorry, H,, and Gouzon, B.: Compt. rend. Acad. d. sc. 202: 686, 1936. 
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abdominal carcinoma snch as cervix, corpus uteri, bowel, etc., were made ex- 
tremely nnlikely by the varions examinations mentioned previously; and 
finally, the tumor had the histologic characteristics of granulosa-cell tumor 
including Call-Exner bodies. The fact that it had metastasized locally to the 
peritoneum is not against the diagnosis, since Novak-^ reports that 28 per cent 
of granulosa cell tumors in his series were malignant. 

Indeed, it would be quite strange if an occasional nonestrogenie granulosa- 
cell tumor did not present itself. There are few, if any, endocrine tissues else- 
where in the bod}’- which do not give rise to nonfunetioning tumors on occa- 
sion. 

^ The presence of sudanophilic droplets which give the histochemical re- 
actions of the steroid hormones in thecomas is in accordance with the findings 
of Melniek and Kanter^^ in two cases of thecoma. These authors found large 
quantities of sudanophilic material which was birefringent. Greenblatt et al.^^ 
reported that in thecomas the lipoids were abundant, where the connective 
tissue cells took on a plump, fusiform, epithelioid character, and that these 
lipoids were birefringent. In the present series of tumors the reactive ma- 
terials were present in much larger amounts in the active thecomas than in 
either of the granulosa-cell tumors. It is interesting to note in this connection 
that Geist'^ states that the hormone content of the theca tumor in the one case 
examined was far greater in amount than that reported for granulosa-cell 
tumors. 

In this study the thecomas divided themselves into two types — those that 
contained and those that did not contain reactive steroid substances. With one 
exception, Case 8, those thecomas which contained histochemically demon- 
strable steroids gave definite evidence of functional activity. Even in that 
case there was a history of irregular bleeding following an artificial meno- 
pause which might be evidence that the tumor was active in spite of the 
presence of a senescent endometrium. Parenthetically, it is interesting to 
speculate on the possible role the radiation may have played in producing this 
thecoma. Thecomas are easily produced in experimental animals by irradia- 
tion, and Traut and Butterworth"^ have mentioned a human case in which 
radiation may have resulted in the production of an estrogenic ovarian tumor. 

At the Free Hospital for Women such a tumor followed the accidental 
exposure to x-rays in the case of a young woman who accompanied her mother 
while the latter was treated for carcinoma of the breast. 

Conversely, the thecoma which was devoid of histochemically demon- 
strable steroids was likevdse associated with no demonstrable increased estro- 
gen secretion. This division of thecomas into two groups, an active and an 
inactive type, has been suggested by Traut and Butterworth.^® It seems likely 
that a theca cell in a theca-cell tumor may go through a stage of active secre- 
tion, followed by an inactive phase, very much like the theca cell of the 
Graafian follicle which undergoes atresia. In Case 9 the history of menstrual 
ii’regularities several months prior to the time of removal of the tumor sug- 
gests that this thecoma had at one time been active but was inactive at the 
time of removal. It would seem that histochemical studies offer a good means 
for differentiating an active from an inactive thecoma. 

The two eases of fibroma that were studied were free of steroid substances 
to be expected. The histochemical techniques, therefore, enable one to 
differentiate an active thecoma from a fibroma, but of course _will not dif- 
ferentiate an inactive thecoma from a fibroma. The differentiation of ^ the 
latter two tumors rests upon the morphologic appearance, but even this is 
often difacult. 
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CARCINOMA OF THE OVARY- 

]M.\lcoj,>i S. Ai,i,.\n', M.I),, AM) A'KTnf;n 'J’. IltrK'no, IM.I.)., P.KOnKLrNfv, I\rASS. 

(J'rnm thr VathoUuiu I.<ihi)riiti>rii, I’rtr Umjiilol fdr If'funrn, and 

The Ih.partmf nt of l'aihidop]l. Uarvoni Mtdit'nl Srhnni) 

T uts is a (■oin))lo.to analysis of all f-asos of jiriiinny nvarinn aarcinonia treated 
at The Free Tlosjiital for WoiiK'n duriim a period of forty-three years, from 
1003 Ihronph 1045. An atterni't has hc>en made to ylean all possiljle information 
from this larirc group of eases which, throirtrli the years, has l)cen earefnlly 
studied from (‘linieal and pathological standpoints. 

According to the liospilal record room indices. 1,740 pi'oliferafive ovarian 
tumorsf have been elassifiod (hiring this period of study. Of this numher, 205 
(15.2 per cent) have Iieen considered malignant. Pemberton' analy/.od 140 of 
those in 1038 and reported his results in 1040. A con.sid(-rahly different approach 
has been used in the jiresent study, liowawer, and llfi additional tumor.s, includ- 
ing other categories such .as granulosa cell carcinoma. Iiave h(?cn reviewed. 

All ca.scs were treated by surgery and many by x-ray ns well. Operations 
wore performed on both ward and jirivatc patients by various members of the 
staff. Therefore, this is actually a staff report. 


Method 


Tlic hospital records were soarelu'd for detinite and liorderlinc cases of pri- 
mary ovarian carcinomas. Records of these cases were then earcfully abstracted. 
All pathological reports were reviewed and the mici'oscoiiic sections on every 
case re-examined, repeatedly in many cases. All borderline cases, as well as 
tho.se that proved difficult of diagnosis, were re-evaluated by one of us (ATH). 
In the past, many of these difficult sections had been examined by Drs. Robert 
Meyer, Ib’aey IMallory, Shields Warren, S. Burt Wolbach, Cieorge Van S. Smith, 
Prank A. Pemberton, and othens. 

Admittedl.v. it has been difficult to determine microscopically whether some 
of these tumors were malignant or not. Some of our diagnoses would un- 
doubtedly provoke agreement among some pathological authorities and disagree- 
ment among others. In some of the borderline case.s, Ave have seen the host of 
such a tumor proceed through metastasis and on to death in a few months. 
Such cases frcciuently were used for comparative purposes in some of our deci- 
sions. Again, several tumoi*s, notably those of the gross solid type, Avhieli defied 
every attempt at microscopic classilication, were relegated to an undifferentiated 
group. Other authors Avould probably prefer to tenn these solid adenocarcinomas 
but wc found a few partially cystic tumoi’s whieli Avere .just as undiagnosable 
as the solid types and elected to establish an undifferentiated group. 

A classification Avas chosen Avhich seemed to have practical significance from 
both clinical and pathological vicAA-points. The primaiy classification Avas made 
on the basis of microscopic pathologj^ Further differentiation Avas made accord- 
ing to gross characteristics so as to be of value to the surgeon. 


•Read in part at the April, 1948, meeting oC the American Association of Obstetricians, 
Gynecologists and Abdominal Surgeons at Boston, Mass. 

of carcinoma wore taken from tiie pathology dies and the figures concerning tne 
incidcAce of Ml ovarian tumors were taken from the record room files. 
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Ainon^ a sorios of 1,208 doniioids, Jlcyor'' found 1,7 yior cent of tliom malig- 
nanl. In this study, slightly loss than 1 per cent proved tr) lx; so. No aderjiiato 
tiguro.s have been fmnnl in the literature foj- the freqneiiey of granulo.sa cell 
tninors or their malignant, eonntei'parts. We have found the ineidenee of eran- 
nlosa cell tumors to be roughly 2 ]K;r cent of ovarian neoplasm.s, 20 yier cent of 
whieli are malignant, Doekorty' states tlmt elinieal reenrrcjiees and metasta.sc.s 
vary in different rei)orts from 4.5 per eent to 2.'] per cent. 

Background of Patients 

Of the total number of patients, 12.5 per eent gave a liistory of malignancy 
in their family, ^lontgomery,'* in a recent article, found this figure to be 13.5 
per cent. Ten per eent of onr ea.sc.s had a family liistory of tuberculosis ivhilc 
3 ])er cent had had diabetes. 

It. ma}' be noted fliat .si.vfy (22.5 per eent) of onr 2fi5 ca.se.s had Jiad gyne- 
cological opei'afions in their jiasf, fifty nf these jiroeedures having been for 
heiiign conditions and ten for malignancy of various types. Among tlie latter 
there were tAvo breast earcinomas. two carcinomas of the cervix, one ca.se of 
carcinoma of the endometrium and five cases of ovarian malignancy. The latter 
were composed of eases which either had been ojierated njion and eoirsidercd 
hopeless or in wliieli the oilier ovniy had been removed years previously for 
malignancy. Ten of llie eases had received radiation for benign bleeding or for 
some of the malignancies already mentioned. 

Age Distribution 

Table II shows the number of eases occurring in each decade of life. As 
one might exyicct, for most malignaneie.s. nearly 59 per cent of the jiaticnts were 
between the ages of 40 and 60 yeans at the time tliey appeared for Ircalment. 
The youngest jialient was 23 and the oldest was 86. There wore seven yiatients 
inidcr the age of 30 while four wci'e over SO. Jhitients with psendomueinons 
carcinoma .sliowcd no significant age dificrenee from tliosc having thc^ serous 
t.vpe although it is generally believed that pseudomucinous cysts arise after the 
menopause in only 10 per cent of women so alllictcd. This would suggest that 
such cysts lie dormant for long periods of time before becoming malignant. 

It seemed interesting to us that two of the tlirec malignant dermoids occiutccI 
ill tlie 70- to 80-year age group. It is generally thought that. dy.sgerminomas 
occur ill the younger age groups, but one of onre was in her fourth decade and 
the other in her sixth. 

Premenopausal patients represented 39 per cent of the total cases while 61 
per cent Avere in the postmenoiiausal period. It is interesting to note that 43 
per cent of the premenopausal group were alive five year's following treatment 
but that only 28 per cent of the postmenopausal patients lived that long. TJm 
factor of more advanced age in the latter group does not fully explain tins 
difference in salAmgeability. Therefore, older patients apparently have more 
malignant tumors. 

Tabu: II. Age Distkibutiox 
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Grading of the tumors, altliough often said to be unreliable, has been 
attempted according to established methods. Pemberton before ns, Taylor and 
Greeley- and othci^s have found such methods reliable. Our policy has been to 
consider the well-differentiated tumors as Grade I. The wildly anaplastic tumors 
with a profusion of mitoses and bizarre cells wei-e denoted as Grade III. All 
the others gravitated to the 6i*ade II group. 

Short of FBI proceedings, the eases have been exhaustively follovmd through 
the years. Since 1942, 26 eases have received treatment. These cases have not 
had a five-year follow-up and this number has been deleted from any computation 
involving salvage figures. 

The information thus gathered from many sources was then classified and 
recorded on punch-cards of our own design so that an infinite number of rela- 
tionships could be established. Some of these relationships are showm on the 
tables to follow. For the sake of clarity and brevity, relationships of the minor 
subdivisions have been included only when considered especially significant or' 
interesting. 

Incidence 

Over a period of 45 years a total of 1,740 proliferative ovarian tumors have 
been encountered. In Table I the incidence of various benign types are compared 
to each other and to their malignant counterparts when possible. 


Table I. Incidence of Ovarian Tumors 


MICROSCOPIC TYPE 

BENIGN 

tu.moij.s 

malignant 

TUMORS 

BENIGN AND MALIG- 
NANT TUMORS 

NUMBER 

PER CENT 
OF TYPE 

NUMBER 

PER CENT 
OP TYPE 

NUMBER 

PER CENT 
OF ALL 
TYPES 

Serous 

3i7 

(38.4 

1(30 

31.6 

507 

29.1 

Pseudomucinous 

361 

87.0 

54 

13.0 

415 

23.8 

Unclassified C3'Stadenonia 

36 

100.0 



36 

2.1 

Dermoid cyst' " ' ' ' 

313 

99.0 

3 

1.0 

316 

18.2 ■ 

Granulosa cell 

26 

70.3 

11 

29.7 

37 

2.1 ■ 

Fibromas ' 

359 

100.0 



359 


Brenner 

20 

100.0 



20 

1.1 ■ 

Miscellaneous 'benign* 

13 

100.0 



13 

.7 

Undifferentiated carcinoma 



24 

100.0 

24 

1.4 

Uypernephroma (Grawitz) 



6 

BE IffiB 

6 

0.3 

Endometriocarcinoma 



3 

BIS SjiSfl 

3 

0.2 

Dysgerminoma 



2 

100.0 

2 

0.1 

Gnrcinosarcom'a 



2 

100.0 

2 

0.1 • 

— 

1.475 

84.8 

265 

15.2 

1,740 



•Including leiomyoma, arrhenoblastoma, adenomyoma, and paraganglioma. 


Dockerty® states that 15 per cent of all ovarian neoplasms are of the benign 
serous type and that the ratio of benign serous to benign pseudomucinons types 
IS 3 to 4. Our incidence for benign serous type is 20 per cent and the ratio of 
serous to psendomneinons is nearly 1 to 1. Novak^ indicates this ratio to be 
about 1 to 1. Dockerty® also states that the number of benign pseudomucinous 
tumors constitutes from 20 to 30 per cent of all ovarian neoplasms. Our figure 
for this type approximates 21 per cent. In this series, dermoid cysts have 
occurred slightly less often than benign serous tumors. 

"When considering the incidence of malignant ovarian tumors, we found 265 
of 1,740 neoplasms to be malignant. This is a frequency of 15.2 per cent which 
compares with Meyer’s® findings of 14.9 per cent, Goldsmith’s® 24 per cent, and 
■Barzilai’s’’ estimates of 21 per cent. Among these malignant tumors we obtained 
a ratio for serous to pseudomucinous types of 3 to 1. Barzilai’s* figure for this 
vatio is 21/2 to 1. About one-third of our serous tumors were found to be malig- 
nant while only 1 of 8 pseudomucinous tumors ivere so classified. This latter 
ratio is much greater than Novak’s^ experience of 1 in 20. 
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Physical Sififns 

The. rcinfivo iiicitlcnce (if tlu; more iii»j)or(anl. physical .signs i.s shown in 
Table V. According to ('^pc'clalions, pelvic and abdominal ma.sscs occuiTCd with 
great fre(pKMU-y. When the signs were distribnt(-d among the various tumor 
types of the iiriinary classithiation, no statistically .signifiiraiit variation was found. 

Asiute.s was talndalcd whether it w-ns found preoperatively or at operation. 
We found this sign in aiiproxinuitely •’ll jier cent of all ca.sc.s and in 3G per cent 
of (!as(>s having a solid tumor. Geisl'= and Aleigs” eaeh quote a figure of aO 
])et’ cent for ascite.s in association with .solid turnons. AVhen we consid(>red ascites 
as a prognostic fatdor, wi; discovered that 2.1 pei* cent of patients showing thi.s 
.sign were alive at five yeni-s; this is much lower tlian the over-all rate of 35 
per cent.. 


T.\m.}; V. Pnv.mc.M, .Sion.r 
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Pelvic lim.v.s 
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.sn.s 
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i co:; 

76.0 

Ascites 
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30.9 
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Pathology 

The punch-card system has been extremely useful for correlating patholog- 
ical attribules of various typo.s of ovarian cnreinomn.s with each other and with 
their clinical featnre.s. Microscoidc types, gross types, grading and papillarity 
arc di.scussed .separately and comparatively. 

Our primary break-down of casc.s is sliown in Table VI. The usual micro- 
scopic dc-signations of type were used with the exception of an undifierentiated 
group which is composed of those casc.s we could not honestly classify and the 
cudometriocurcinomas. The eudometrioenreinomas include those cases in which 
w’c felt sure the carcinoma had arisen in a pre-existing cjidometrioma. In this 
connection, Smith’'' estimated that 22 per cent of the better-differentiated ovarian 
carcinomas w’cre either associated with, or related to, endometriosis. 


T.MII.K VI. Cl,.\SRinCATION 


Miciioseoi’ic TYre 

1 NU.MueU OF CA.SKS | 

FF.K CnXT OF C-VSES 

Serous cv.stadenncurcinoina 

ICO 

G0.3 

Pseudomucinous cystadonocarcinoum 

ut 

20.3 

UndiiTcrontiated adcnocarciiioma 

24 

9.1 

Granulosa cell carcinoma 

11 

4.2 

Malignant dermoid 

3 

1.1 

Hypernephroma (Grawitz tumor) 

G 

2.3 

Hysgerminoma 

O 

O.S 

Endometriocarcinoma 

3 

1.1 

Carcinosarcoma 

2 

O.S 

Total 

265 

100.0 


A. Primary Classification and Its Relationships . — 

(1) Bilateral Tumors: The incidence of bilateral ovarian carcinomas, as 
detei’inined at the first operation, is sliowui in Table VII. The total occurrence 
of 32 per cent seems low'^ w^lieii compared with other series. IMontgomery, ui a 
recent review of 87 cases, showmd a 70 per cent bilaterality. This difference may 
be explained, in part, by a greater number of advanced cases in his series. 

*Pseu(iomucinous carcinomas are least likely to be bilateral (15 per cent; 
and the luidifferentiated types most likely to be so (50 per cent) wdiile the serou 
group occupies au intermediate position with 3 / per cent. 
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Marital Status 

Married patients comprised 81.6 per cent of the total and 31.5 per cent of 
them had not had any term pregnancies. Wharton^® states that about 10 per 
cent of married •'Couples are sterile'. Other estimates run around 15 per cent. 
Dockerty,^ in his extensive revicAV, indicates that 40 per cent of ■women with 
ovarian cancer are sterile. Thus, our figures tend to agree that patients suffering 
from cancer of the ovary are less fertile as a group. There was, however, no 
significant deviation among the various tumor types witli respect to this 
infertility. 

Symptomatology 

Enumeration and relative frequenc}’- of various s;\Tnptoms are shovm in 
Table III. None of these sjnnptoms are very specific. As in most other studies 
of ovarian cancer, low abdominal pain and abdominal enlargement are the pre- 
ponderating symptoms. When the sjmiptom of pain was plotted against prog- 
nosis, it was found that cases with this complaint had neither better nor worse 
five-year salvage figures. 


Table III. Symptojis 


SYJIPTOM 

1 NUMBER of cases | 

PER CENT OF CASES 

Low abdominal pain 

143 

53.9 

Abdominal enlargement 

142 

53.5 

Gastrointestinal complaints 

57 

21.5 

Genitourinary complaints 

53 


Abnormal vaginal bleeding 

49 

18.5 

Pelvic pressure 

46 

17.4 

Backache 

36 

13.0 


The figure of 18.5 per cent for abnormal vaginal bleeding has been corrected 
for causes probably unrelated to the ovarian cancer such as endometrial hjqjer- 
plasia, fibroids, and primary associated endometrial carcinoma. Meigs” reported 
30 per cent of ovarian malignancies as having abnormal bleeding but it is not 
stated whether his figures were corrected in this manner. 

Of the 49 cases with vaginal bleeding (excluding the probable unrelated 
causes enumerated above), thirteen were most likely due to the occurrence of 
endometrial metastasis. This leaves a balance of 37 cases wherein the cause of 
bleeding is unloiown but may possibly be explained on the basis of generally 
hyperactive ovarian stroma. 

The incidence' of abnormal vaginal bleeding was the same for both the 
premenopausal and postmenopausal groups. 

When the duration of sjmiptoms was plotted against five-jmar salvage 
(Table IV), it was found that those cases having symptoms longer than six 
months had a slightly better prognosis. Again, when the duration of symptoms 
■^vas compared with the number of cases presenting metastasis (Table IV), it 
■'yas seen that the patients having symptoms of less than six months had a con- 
siderably higher metastatic rate. At first glance it would seem that tlie reverse 
of these situations should be true, i.e., the longer the patient played host to a 
tumor, the greater the chance for metastasis to develop and the poorer tlie prog- 
nosis would be. We explain this paradox by postulating that cases with siiorter 
duration of symptoms had a more fulminating type of lesion. 


Table W. Duration op Syjiptoms Vs. Prognosis and Metastasis 


duration 

NUMBER 

OF CASES 

1 five-year salvage 

1 METASTASES 

NUMBER 

j PER CENT 

NUMBER 

1 PER CENT 

Tliree months 

69 

23 

33.3 

41 

59.4 

Six months 

57 

20 

35.1 

33 

57.9 

Six months plus 

100 

37 

37.0 

47 

47.0 

Total 

226* 

SO 

35.4 

121 

53.5 


iin duration of svmptoms was not clear in all cases. In other cases a five-year follow- 

up -'vas not available. ‘ 
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Tt is ovi(l(!nl tlial ilu; uiulifiVnaitinlcrl iuinors jut* IIig niosi inaJifinaiit, for 
on ])or coni, of IIkmii fjill inlo Craflcs H ajnl III with IH jier oont in the latter 
Sjrade. 'J’Jie pseudonnicinous fTraup, on the other hand, is the least malignant, 
as 04 ])ei' (unit of it is la'le^ated to the (!ra<le 1 and tirade II <4aKsineations, The 
serous eareinomas oeeupy a position intermediate: to the above groups with 
70 per rent of their numlier falling inl^rtirades 1! nn<l 111. Thus an order of 
nialignaney eaji he eslabli.slual for the main tumor lyj)es. (The granulosa eel) 
eareinomas wore md graded and the niiseid la neons types were too few in number 
to 1)C of any statistieal signifieanee.) 
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(5) Mcinsidsis: It apiicars that tumors showing mola.stasis at ojieration are 
more malignant than those without. This belief arises from the fact that only 
21 per cent of patients having metastasis lived for five ycai-s while the over-all 
salvage at five years is do ])oi' cent. 
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1 AIUIOMKN’ i 

ITKF.C.S 

Serous 

ICO 

S9 

no 

S7 

(54 
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Pseudomucinous 

~A 

21 

•10 

57 

71 

3S 

TJndilTerentintcd 

2A 

17 

71 

9J 

77 

IS 

Granulosa coll carciuoiua 

11 

O 

•If) 

CO 

00 

0 

AEaligimiil dermoid 

»* 

• » 

1 

33 

100 

0 

0 

Hyporncpliroma 

C 

r 

17 

100 

0 

100 

Endometriocaroiiioina 

3 

0 

0 

0 

0 

0 

Dy.sgcrminoiHa 

O 

»*» 

100 

100 

50 

0 

Carcinosarcoma 

♦> 

T 

30 

100 

100 

0 


203 

137 

52 

.S2 

06 

14 


Totnl pelvic inetastnsc.s ll.'I (-l.^ per cent of all casosl 

Total alKloininal nictastases 90 (.3-1 per cent of all ciiso.«) 

Total uterine motastasc.s 19 ( 7 per cent, of all casc.s) 


Metastasis had occurred in 52 per cent of the 265 cases at the time of 
tion (Table X). The ])olvic cavity was the most frequent site of metastasis (o- 
per cent), but 66 per cent of the metastascs wci’e found in the abdominal eantj 
and 14 per cent in the uterus, chiefly in the endometrium. The overlap in pei_- 
centages is accounted for by the fact that many cases had both abdominal ana 
pelvic metastascs while several had them in the endometrium as well, niien 
the frequencies of metastatic site are compared to the total number of cases 
(265), it is found that 43 per cent of the cases had pelvic metastases, 34 per cent 
had metastases in the abdominal cavity, and 7.2 per cent in the uterus. . 

Serous carcinomas tended more to pelvic metastasis, while pseudomucinous 
types tended more to the abdominal cavity. Pseudomucinous tumors mebytasized 
to the endometrium in a surprising number of instances, namely, m 8 of cases. 
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Tabi.k VII. Bilateral Tumors 


CEASSIFICATIOK 

NUMBER OF CASES 

j PER CENT OP OASES WITH 

1 BILATERAL TUMORS 

Serous 

IGO 

36.9 

Pseudomucinous 

54 

14.8 

Undifferentiated 

24 

50.0 

Granulosa cell carcinoma 

11 

27.3 

Malignant dermoid 

3 

0. 

Hypernephroma 

6 


Miscellaneous* 

7 


Total 

265 



*See Table VI for identity of these tumors. 


(2) Size of Twnors: The size of the tumor (or of the ovary containing the 
tumor) was recorded in 255 eases. Size was classified as small (up to 5 cm.), 
mediuni (5 to 15 cm.), and large (15 cm. or more). Thus it may be seen from 
Table VIII that 60 per cent of all the tumors fell into the maximum-sized cate- 
gory, while only 5 per cent were under 5 cm. The majoritj^ of tumors possess a 
fairly large mass, which fact may be of considerable clinical importance. 

When the primaiy break-down is used for comparative purposes, the pseudo- 
mucinous group contains a huge majority (81 per cent) of large tumors while 
the serous group has a smaller majority (56 per cent) of maximum-sized tumors. 
The undifferentiated tumors average somewhat less b.y comparison. The gran- 
iilosa cell carcinomas are preponderantl.y medium-sized tumors, which is con- 
-sistent with the smaller size of their benign counterparts. 


Tabee VIII. Size of Tu^roRS 


CLASSIFICATION 

PER CENT OF CASES WITH 

SSIALL TUMORS 

1 MEDIUM TUMORS | 

LARGE TUMORS 

Serous 

3.9 

39.9 

56.2 

Pseudomucinous 

1.9 

17.0 

81.1 

Undifferentiated 

13.0 

39.1 

47.9 

Granulosa cell carcinoma 

18.1 

45.5 

36.4 

Malignant dermoid 

0.0 

0.0 

100.0 

Miscellaneous 

S.3 

41.7 

50.0 


5.1 

34.9 

60.0 


(3) Contents of Cysts: Tlie type of fluid present in the cystic portions of 
the tumors was described in 156 cases. There were a considerable number of 
cysts which contained blood in addition to other fluids. This was probably due 
to operative trauma in many cases but may represent a close relationship to 
endometriosis or even indicate that the malignant process arose in an endome- 
trioma. 

. A majority of the serous cysts contained serous fluid, but 28 per cent con- 
tained pseudomucinous material as well. Although S3 per cent of the pseudo- 
mucinous cysts showed fluid characteristic of tlieir type, it is notable that 26 
per cent of them contained serous fluid also. 

Because of the presence of more than one type of fluid in a cystic tumor, 
n must be concluded that a reliable diagnosis of histologic tj^pe cannot invariably 
be made upon consideration of the fluid alone. 

_(4) Grading: Table IX shows the relationship of mici'oscopic type to grad- 
ing in 239 cases. Grade I tumors comprised 29 per cent of the total while Grade 
ti and Grade III were 38 per cent and 33 per cent, respectively. When the more 
^aiignant tumors (Grade II and Grade III) were considered, a percentage of 
n obtained. This figure agrees rather closely with Montgomexy® whose 
t-rrade II and Grade III cases totaled 73.5 per cent. 
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Sigiiificancc of Papillae 

It is well known lliiil ii largo munhor of ])roliferative ovarijin cysts, both 
l)enign and nialignjint, oontiiin i)apillac. AVc have attcini)tcfJ to determine 
whetlier tinnors jn-csonting gross ])apillne are more oi- Ics.s malignant than those 
without such protrusions by comparing piipillaiy tumoi-s with gross type, grad- 
ing, and ]n*ognosis. Further Ijn'akdown wa.s made by dividing papillae into 
inverting and everting type.s. 

Apart from the fact tliat 74 per cent, of the malignant tnmoi-s showed 
papillae, of l)oth inverting and everting types, no eonelusions could be drawn 
as to their signitieance with regard to degree of malignancy. 


Grading 

Grading has been used in this study as a fa(;tor in determining the degree 
of malignancj'. In Tables XVI, XVII, and XVI IT, we have used the factors of 
metastasis, prognosis, and radiation rcspon.se as a check on the reliability of the 
grading procedure. 

In proceeding from Grade I to Gnidc III, it may be noted that the metastatic 
rate rises from 31 per cent to 74 per cent. An inverse relation exists for five- 
year salvage: G5 per cent for Grade I t nmol’s down to 7 per cent for Grade HI- 


Tabm; XA'I. Ui:[.ation’ ok GiuniKo to Mctastasis 




1 metastases 

GRAllINfi 

number ok cases 

1 NUMBER 1 

PERCENT 

Grade 1 

71 

no 


Grade T.I 

02 

50 


Grade 111 

S2 

G1 



215 

133 


Table 

XVII. Delation of Grading to Prognosis 



1 

FIVE-YEAR SALVAGE 

GRADING 

NUMBER OP CASES 

NUMBER 1 

PER CENT 

Grade I 

G3 

41 

Go.l 

Grade II 

91 

34 

37.4 

Grade III 

G9 

5 

7.2 


223 

80 

35.9 


In o-eneral, the more anaplastic a tumor, the greater the susceptibility to 
radiation This is rather well borne out in Table XVIII where the percentage 
of imnrovement vdth added x-ray advances from 31 per cent for Grade ^ 
tumors to 850 per cent for Grade III tumors. Incidentally, it may be seen from 
this sLe chart that x-ray added to surgery improves the five-year salvage by 

69 per cent. 
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If it can be assumed that metastasis is an indication of greater malignancj'' 
of a tumor type, it follows that the undifferentiated group is the most malignant 
since 71 per cent of its number metastasized. Next in order are : serous, 56 per 
cent; granulosa cell carcinoma, 45 per cent; and pseudomucinous, 40 per cent. 
This is the same order of malignancy that was obtained by gi’ading. 

(6) Salvage Bates (Prognosis): Table XI gives the five-year salvage rates 
for all cases in our primary elassification (26 eases had not been followed long 
enough). There is close agreement between prognosis and the order of malig- 
nancy previously established by grading and metastasis. The exception to this 
conclusion is the granulosa cell group, none of which was alive at the end of 
five years. 


Table XL Comparison of 

Salvagf. Rates by 

Histological 

Classification ■ 


NUMBER OF 

ALIVE AT 5 YEARS 

CLASSIFICATION 

cases 

NUMBER 

1 PER CENT 

Serous 

143 

51 

35.7 

Pseudomucinous 

51 

24 

47.1 

UndifFcren tinted 

22 

4 

1S.2 

Granulosa cell carcinoma 

10 

0 

.0 

Hypernephroma 

4 

1 

25.0 

Malignant dermoid 

2 

0 

.0 

Dysgerniinoma 

o 

0 

.0 

Endometriocarcinoma ■ 

3 

3 

100.0 

Carcinosarcoma 

2 

0 

.0 


239 

S3 

34.7 


Gross Pathology and. Its Relationships 
All tumors were divided into a gross classification of (a) cystic, (b) semi- 
solid (partly cystic tumors with solid areas of at least 2 cm. in diameter), and 
(e) solid. The latter group was predominantly solid although a few had small 
areas of cystic degeneration. The incidence of these gross types is shown in 
Table XII where it is seen that a large percentage of the pseudomucinous tumors 
are grossly ej-stic and the undifferentiated tumors are preponderantly of the 
solid variety. Here again, the serous and granulosa cell types, although showing 
a large percentage of semisolid and solid tumors, fall into an intermediate posi- 
tion. It is clinically important to note that 69 per cent of ovarian carcinomas 
contain solid areas of two centimeters or more. 


Table XII. Gross Classification 


microscopic TYPE 

1 gross type per cent 

cystic 

: .SE.MI-SOLID 1 

SOLID 

Serous 

2(5 

68 - 

8 

Pseudomucinous 

61 

35 

4 

Undifferentiated 

4 

22 

74 

Granulosa cell carcinoma 

20 

70 

10 

Miscellaneous 

22 

64 

14 



31 

55 

14 


By determining the relative position of these gross types with regard to 
grading (Table XIII), metastasis (Table XIV), and prognosis (Table XV), we 
have attempted to prove that the completebv cystic tumors are the least malig- 
nant and the semi-solid and solid types are progressively more so. 


Table XIII. Relation op Gross Type to Grading 


GROSS type ! 


grade 11 

PER CENT 

grade III 

PER CENT 

Cj'Stic 


36 

9 

Semisolid 

21 

42 

37 

Solid 

0 

27 

73 
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Results of Treatment 

Only Iho 23!) (•jisck which were followed for a1 least live years are considered 
in this .section. All of the cases were opin-ated upon hy various ineinhcr.s of tlic 
stafi* throne:!! the year.s. Allhonjxh. at the time, of this study, it was iinpo.ssihlc 
to ascertain the ijttentions of the vaj'ious operatoi-s, it seems to have hcen the 
|)f)licy to remove as much of the i^rowth and as many r»f tlu! pelvic, organs as 
])ossihle, at times se(!mingly wi)hf)!!t reirard for the ajjparent Impel essne.ss of the 
situation. This fact may have heen of importance iti tin* five-year salvage figures 
which ai’o somewhat above the average (pioled by most authors. 

h’or a lime it was considered wise to perfoJin an (-.vcision of the omentum 
I'outinely but an anrdysis of the.se ctises showf'd no imjjrovement in salvage figures. 
I’.efore the advent of x-)-ay therapy, the use of b*ad had some vogue in the post- 
operative Ire.atment of Ji munber of these ca.ses. It has Imen impo.'sihle to 
atli’ibute any favorabb* eflVd on prognosis to this method of treatment. Radium 
was used on a few ])a1iotits with similarly negligible lesults. 

Since 1030 many eases have been treated with deej) x-ray therapy in addi- 
tion to the usual surgical pi'occfiures. Kighty-fivt* sindi cases are reported at 
this lime. The dose, has varied from 3,(100 to ft.OOO r, and some of the patient.s 
did not (;omj)lete the ivcommended number of treatments, 'fhere is no dis- 
cernible reason why some patients were .selectr>d for this bum of therapy. How- 
ever, at the iiresent time it is a general rule that all jiatients with ovarian car- 
cinoma receive x-nidiation in addition to surgei-y. 

3'ablc XX shows the disposition of all patients at the end of five .vears. 
It .should he noted that oiii" over-all five-year salvage fignre !)f 35 per <;ont has 
not hcen eorreeted for jiostoperalive deaths, deaths from intereurrent disease, 
or for those jiaticnts who heeaine untraeeahle before five yeans had elapsed. 
Ill other woi'ds. all ]ia1ionts dead or nntraecahle at the end of five yeai-s were 
counted as eaneer deaths. On the other liand. it was known that a few of the 
jiatienl.s alive at the end of five .vca ns still ]ia<l incurable eaneoi\ 
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Serous 

l-Ct 

10 

(i 
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14 

51 

*i5.7 

Pscuclomueinous 

ai 

1 

1 

21 

4 

24 

47.1 

UndifTercntiatcd 

oo 

3 

1 

13 

1 

4 

1S.2 

Gr.iuulosa cell 

10 

0 

1 

7 

p 

0 

.0 

Ilypcrncpliroina 

•1 

0 

0 

o 

1 

1 

25.0 

Dermoid 

o 

0 

1 

1 

0 

0 

.0 

Dy.sgerminonia 

2 

0 

0 

o 

0 

0 

.0 

Endonietriocarcinonia 

3 

0 

0 

0 

0 

3 

100.0 

Carcinosarcoma 

o 

0 

0 

o 

0 

0 

.0 


230 

14 

10 

110 

22 

.S3 

34.7 


The operative mortality rate was 5.9 per cent (14 deaths occurring within 
40 days from the time of operation). The fact that ton of these deaths occurred 
in the decade 1933 to 1942 does not correlate very well with the generall.y im- 
proved surgery of that period. Four per cent of the patients died of inter- 
current disease during the first five-year follow-up period while 9 per cent were 
lost At the end of these first five years, 46 per cent of the total patients were 
dead from progresshm or recurrent cancer, most of these dying within two years 
nf oneration This left 83 living patients or an over-all five-year salvage figuw 
of 3^ per cent. The latter figure is higher than Meig’s“ 15 per cent, Monb 
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Table X^mi. Eelation op Grading to Eadiation Eesponse 



[ PER CENT FIVE-YEAR SALVAGE | 



SURGERY 

SURGERY 

PER GENT 

grading 

ALONE 

AND X-RAY 

IMPROVEMENT 

Grade I 

oS 

76 

31 

Grade II 

32 

47 

47 

Grade III 

2 

19 

850 


Associated Pathology 

Table XIX shows the incidence of the accompanjnng types of pathology. 
All this pathology was located in the pelvis with the* exception of five cases of 
colonic carcinoma, some of whieli were partly within the pelvis, and two cases 
of breast cancer. The percentage (11 per cent) of associated benign ovarian 
tiunor may seem surprising, altliongh Smith^^ noted that 23 per cent of all 
proliferative ovarian tumors showed two or more types of primary new growth. 
This multicentric tendencj'’ may also account for the occurrence of three eases 
of multiple primary carcinoma of the ovary in our series. 


Tabi,e XIX. Associated Pathology 


NUMBER OP CASES 


PER CENT OF CASES 


Other primarj' cancers 
Benign ovarian tumors 
Fibroids 

Pelvic inflammation 
Endometrial hyperplasia 
Endometriosis and adenomyosis 


21 

28 

90 

71 

34 

31 


7.9 

10.6 

34.0 

26.8 

12.8 

11.7 


The occurrence rate of associated uterine fibroids (34 per cent) is somewhat 
higher than the attack rate for this type of tumor in noncancerous woinen. 
Novak^ and Wharton,^® respectively, state this rate to be 20 per cent and Zb 

per cent in women over age 30. ^ ^ ^ 

The cases having chronic salpingitis were not divided into primary’- an 
secondary tjqies of infiammation so that little can be deduced from them as 

possible etiologic agents. „ mi • ^ 

Endometrial hyperplasia occurred in 13 per cent of our cases. us gi 
may seem rather high for a female population of this age group but it must tie 
realized that one-third of these Ip^perplasias occurred in cases of granulosa cell 
carcinoma, all of which showed this condition. , . . , j i 

Endometriosis and adenomyosis have been grouped together and show an 
incidence of 11 7 per cent. A large proportion of these cases had endometriosis 
of the external type and, in 20 cases (7.6 per cent of our entire series), this was 
located in an ovary on the involved or opposite side. 

Multiple Primary Carcinoma 

Twenty-one (8.3 per cent) of the 265 cases herein presented had multiple 
primary cancer Two of these eases had three separate primary, sources of the 
disease, one shovfing adenocarcinoma of the endometrium and of the colon in 
addition to the ovarian carcinoma. Another case presented a separate adeno- 
carcinoma of the endometrium and a small but definite sarcoma located but a 

few millimeters from the ovarian carcinoma. .. in 

In eleven of the twenty-one cases, the other primary malignancy 
the endometrium. There were three cases in which the different cancer type vas 
located in the same or other ovary. The remainder of the nwltiple prmiary foci 
were in the colon (five instances), cervix (two instances), and breast (two cases;. 
In some instances the additional neoplasms had existed prior to the discovery 
of the ovarian lesion while some were discovered at follow-up operations. 
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Tabic XXriT coinpares the rcsulfs of various operations, with and witliont 
x-ray. Tlio e.xploratory type of o])cralion naturally carried flic poorest, pro"- 
no.si.s for these patients liad .such cxicn.sive di.sea.se atid nndastasi.s as to j)rechjdo 
any atteini|)t at rtanoval. 5'his same liopcless situation ofteti prevailt>d in ea.^es 
where ooplioroetoniy alone was done. In all hut a f(‘w eases wliere hysterectomy 
was ]n'rrf)rined. bilateral oojihnrectoniy was also ats-oin[)lished. There is very 
little statistical diflerenee between the I'csulls fioni the suprava'^ina! and tho.se 
from the eompbUe type of hystoreetnmy. The relatively small nnndjer of the 
latter is but an indication of the more recent trend toward complete hysterectomy. 


Summary and Conclusions 


3. During a period of *13 years. 3,740 ]>ro1iferativc ovarian tnmoT^ were 
found at. the Free Hospital for Wometi. Of tlu'Se tumors, 2fi5 were malignant. 

2. The incidence of benign and maiitrnant tyfics found in this clinic com- 
parer favorably with that of .several authorities. 

3. History of inalignancy in the family occurred in 12.5 ])er cent of the 
patients, 

4. In their ])ast histories, 22. G ])er cent of the ])alicnt.s had had gynecological 
operations, 9 of which were for various other malignancies, 

5. The ages of the patients were distributed according to the usual expect- 
ancy for cancer; 59 per cent of them wore between the ages of 40 and GO. The 
prognosis for proinenopau.sal patients is much better than for postinonopaii.sal, 
despite correction for the age factor. 

6. Sterility occurred in 33.5 per cent of the patients, 

7. The .symptoms of ovarian carcinoma arc not very specific. Lower ab- 
dominal pain and abdominal enlargement each occurred in 54 per cent of the 


cases. 


8. Patients with short duration of .symj^toms (under six months) had a 
less favorable prognosis and a considerably higher metastatic rate. 

9. Pelvic and abdominal masses occurred with great frecinency. Ascites 
was present in 31 per cent of all cases and in 36 per cent of cases having a solid 
tumor. Ascites connotes a poorer prognosis. 

10. Ovarian carcinoma occurred bilaterally in 32 per cent of the cases. 
Pseudomucinous carcinomas were bilateral in 15 per cent and the serous tji’C 
in 37 per cent of the cases, 

11. Only 5 per cent of the tumoi-s measured 5 cm. or less, and 60 per cent 
of them were 15 cm. or more in diameter. Pseudomucinous tumors were large 
in 81 per cent of the patients. 

12. The cyst contents showed considerable admixture of various types of 
fluid, and, therefore, a completely reliable diagnosis cannot be made on the 


type of fluid alone. 

13. The order of malignancy for the various tumor types, as .iudged by 
o-rading, rate of metastasis, and salvage rates, is granulosa tumor, undifferen- 
tiated tumors, serous and pseudomucinous carcinoma, the latter being least 

malignant. ■ . 

14 Metastasis occurred in 52 per cent of all eases. Patients with metastasis 

had a poorer prognosis. Uterine metastasis had occurred in 7.3 per cent of 
the eases. 
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gomery’s” 20.5 per cent, and an early series of Tajdor’s,^® 15 per cent. Taylor® 
reported a later series, however, -wliicli included patients treated with x-ray, in 
which his over-all salvage for five years was 35 per cent. 

Table XXI shows the long-time follow-up of the 239 patients, giving tlie 
per cent alive at the end of each successive five-year interval. Age and inter- 
current disease took the largest toll of these patients after their first five years 
of follow-up although definite recurrences were noted after the following inter- 
vals: twenty y cal’s (2 cases), seventeen years, nine jmars (2 cases), eight and 
one-half jmars, and five years. 


Table XXI. Long-Range Folloav-Up of All Patients 


PERIOD 

NUMBER 
OP CASES 


PER CENT 

ALIVE AT 

PIA’E-YEAR 

INTERVALS 


5 years 

1 10 YEARS 1 

15 YEARS 

1 20 YEARS 

. 25 YEARS 1 

30 YEARS 

1903-1912 

IS 

28 

22 

22 

6 

6 

0 

1913-1917 

17 

18 

6 

0 

6 

6 

6 

1918-1922 

18 

33 

33 

22 

11 

0 


1923-1927 

37 

38 

27 

16 

6 



1928-1932 

40 

30 

20 

8 




19.33-1937 

53 

42 

30 





1938-1942 

50 

38 







239 

35 

25 

14 

7 

4 

3 


Talile XXII compares the results from surgerj’- alone ivith those from sur- 
gery plus x-ray over a fifteen-year follow-up span. It is interesting that the 
results from added x-ray show considerable improvement in the five- and ten- 
year salvage rates but that at fifteen years- the figures are identical. This tends 
to confirm observations by Pemberton^ and others that radiation therapy in- 
creases longevity and comfort of the patient but does not necessarily cure the 
disease. The results from surgery alone appear more unfavoralile than they 
really are Avhen compared to those cases receiving x-ray since all the postopera- 
tive deaths are absorbed in the former group. When a correction factor for this 
is introduced, however, the results of the eases x-rayed are still 12 percentage 
points better than Avith surgery alone. 


Table XXII. Comparison op Surgery to Surgery and X-ray 


INTERVAL 

1 PER CENT ALIVE AT PIA'E .YEARS 

SURGERY 

1 SX’RGERY AND X-RAY | 

COMBINED 


5 years 

29 

46 

35 


10 j^ears 

20 

36 

25 


15 years 

14 

14 

14 



Table XXIII. Comparatia-e Results op Various Operatwe Procedures 



surgery alone 

SURGERY AND 
X-RAY 

COMBINED 

TREATMENT 

operation 

NUJIBER 

PER CENT 
ALIVE AT 
5 YEARS 

NUMBER 

PER CENT 
ALIA’E at 
5 YEARS 

NUMBER 

PER CENT 

ALIVE AT 

5 years 

Exploratory and/or biopsy 

12 

8.3 

6 

0.0 

18 

5.5 

Ooplioreetomy 

38 

13.2 

15 

33.3 

53 

19.0 

Supravaginal liysterectomj' and 
oophorectomy 

89 

38.2 

47 

j 

48.9 

136 

42.0 

Complete hysterectomy and 
oophorectomy 

15 

26.6 

17 

i 

64.7 

32 

47.0 


154 

29.0 

! 85 

45.9 

239 

35.0 



























THE HISTOLOGIC APPEARANCE OF THE ENDOCERVIX DURING 

THE MENSTRUAL CYCLE’:= 

Toi*kixh, M.D., F.A.(;.S., liKooKi.vx, N. Y. 

(From the Ktnfis ('ntmlu Jfosiiil<tl, Ihpnrtmrnt of (iyiHCohipy ami Oh$tririrj>) 

S INCl*] the work of Hitsflmuiiui and Adler, it lias hern cstablislied heyoiul 
disi)utc tliat. tlie luuiian endomelrinin undergoes eharacl eristic cyclic 
cliaiiffos during the ovulatory menstrual cycle. The study done hy Xovak and 
Everett* showed dermilely that cyclic liistologic variations also occur in the 
cudosal])inx. The investigation made by nicrcks" demonstrated certain cyclic 
changes in the vaginal mucosa. In regard to the latter, however, .subsequent 
studies have yielded somewhat conflicting results (note the rejiorts of Geist,'* 
Traut, P.loeli and Kuder,"' and Zondek and l-’i-ledmann'). Zondek and Fried- 
mann, for examide, failed to find in the vaginal mucous membrane any changes 
comi)arablc to those found in tlm endometrium. 'J’heir report maintained 
that in difl'ereut ])arts of the vaginal mucosa varying microscoiiie jiictures ])re- 
vailed. Tins may be due to the nature of the embryologic development of the 
vagina, only part of which is supposed to be Mullerian in origin. In keeping 
with these genital tract findings, one would naturally be led to believe that 
the cervix, which, like the uterus and tubes, is entirely of Miillerian origin, 
must also undergo cyclic variations in its mucous membrane. The investiga- 
tions of AVollncr'’’' '• ^ and the work of S.iovair-’ indicated that such variations 
do exist. Although both 'NVollncr and .Sjovall found cyclic changes in the hu- 
man endoeervix, llieir descriptions, and consequent ly, tlieir interprct.ations of 
those changes were entirely different. 

This study was made to detei'mine the nature of the liistologic appear- 
ance of the endoeervix during the menstrual cycle. Docs the endoeervix 
undergo cyclic histologic changes? If so, can these changes be correlated 
with those found in the endometrium ? 


Procedure 


The subjects for study were women in the reproductive period of life, 
normal physically and gyneeologically, with histories of normal menstrual 
periods. They were selected from groups of postpartum patients who were 
not laetating, and who reported to the outpatient department imniediatelj" 
after the end of their first menstrual periods. These patients were examined, 
and those who had a vaginal discharge or cervical infection were discarded 
from the study. The patients who were rctaiiied for study returned at speci- 
fied dates during subsequent menstrual cycles, at which times specimens ot 
endometrium and endoeervix were obtained concomitantly. For procuring 


♦ T'UoQic «;nbmittea to the Faculty of the Graduate School of aiedicine of the University 
of Pennsylvania K tlie requirlinents for the degree of Doctor of Medical Science 
°D.S^![Med.lTfoV graduate work in Gynecologj- and Obstetiics. 
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15. Ovarian carcinomas contained solid areas of at least 2 cm. in diameter 
in 69 i)er cent of tlic cases. Cystic, semisolid and solid tumor types were 
progre.ssively more malignant, in that order, as judged by grading, metastasis, 
and prognosis, • 

16. Apart from the fact, that 74 ])er cent of the malignant tumors showed 
inverting and everting papillae, no conclusions could be made as to their signifi- 
cance with regard to degree of malignancj’. 

17. Grading is a reliable and imijortant procedui*e Avhen checked against 
the factoi's of metastasis, prognosis, and radiation response. 

IS. In 8.3 per cent of the eases, more than one type of primary cancer was 
found at the time of operation or later in tlie follow-up. About one-half of 
these cancers were located in the endometrium. 

19. The combined re.suits of treatment of all types produced 35 per cent 
salvage at the end of their first five years; 46 per cent died of cancer, 4 per cent 
died of other diseases, 9 per cent were lost, and 5.9 per cent died as a result of 
the operation. 

20. The results from surgery alone at the end of five-, ten-, and fifteen-year 
intervals were, respectively, 29 per cent, 20 per cent, and 14 per cent. The 
results from surgery willi the addition of x-ray for the same intervals were 46 
per cent, 36 per cent, and 14 per cent. 

21. Eecurrences have occurred as long as twenty years following operation. 
Seven recurrences were noted after five years. 

22. The results from any operation other than hysterectomy and bilateral 
oophorectomy were negligible. The complete hysterectonty seemed to have a 
slight advantage over the supravaginal type. 

Acknowledgment: The auUior.s are indebted to N. Paul Isbell, M.D., and Paul Latour, 
M.D., for their assistance in reviewing the material herein presented, and to Mrs. Mabel C. 
Brown for her part in the production of this paper. 
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of .'I glfnu'l and not in the rost of it. Tiio ninonni of .socrolion from Iho gland 
o.olls varied, bnl some .secret iot) eonld be seen under liigb mngnifiealion in most 
Inmina. 5'lie extent of secretion was in no wjiy ix-laled to tbe pbaKc of tlic 
menstrual cycle, to the presence or absence of papillary e.xerc.seenee.s, or to the 
position of tbe nuclei in relntionsliip In tlic basement membrane. There was 
no evidence of denudation of tbe lining immiljrane during menstruation. The 
strojua consisted of densii connoelive tissue, among the liber.s of whicb could 
be seen an occasional small blood ve.sseb The cell nuclei were usually quite 
large, mainly Oval or spindle in sbape, oecasionnlly round, depending upon 
wbetber seen flatfv or in }>rorde. No evidence of eonge.sfion, edema, or dc* 
vilalixation of tissue was found. !Milotic figtircs could not be observed in tbe 
nuclei of tbo stromal or epitbelial eclis. 

Tbe foregoing description bore no rcbitionslii]) to tbe stage of tbe mrai* 
strual cycle as flenionst rated in tbo corresponding endonielrinm. There were 
no endocorvical findings cbaractcristic of any stage of tbe e^'cle, under cither 
low or high magnificat inn, 'riierc was neither emistaney of pattern nor con- 
sistency in detail at any given ])base of tbe menstrual eyele. Thus, many 
endoeervical biopsies Avere histologically similar, and yet their correspond- 
ing endoinetrium.s revealed entirely different stages of dcA'clopment. Also, 
in many instances where eiulometrinl biop.si(‘s weix* microscopically almo.st 
identical, their corresponding endocervices showed extreme difTcrcnce.s in ap- 
pearance. b^innlly, marked variations were freipiently seen on the .«ame slide 
of ondocervix, at all ])eriods of tbe menstrual eyele. 


Discussion 

Evidence of a definite histologic cycle in the human ondocervix was pro- 
duced fii-st by AVollncr. Using a Ilyams cervical electrode on a cutting current, 
be eoned out specimens of endoeervix dtiring tbe course of the menstrual cycle. 
Ill bis first investigation.'’ Wollner demonstrated a definite histologic cycle 
in six of the nine patients studied. In bis second rcjiort,* eonsi.sting of fifty- 
four endoeervical biopsies obtained from twenty women, a typical cycle ivas 
observed in eight patients. In some eases, however, ]n-emenstrual cbaiige.s 
Avere found in the postmcnstrnal period. These reversed findings AA'ere in- 
terpreted by Wollner as an indication of Iiormonal imbalance. In Ms third 
.study,® be correlated for tbe fir.st time tbe histologic endometrial and endo- 
eervical variations. In a study of four cases, be confirmed bis preA'ious find- 
ings of definite cyclic changes in the cndoccrA'ix. 

During tbe postinenstrual jibase, according to AVollner, tbe lining epithe- 
lium is loAV columnar, sharply outlined, Avitb scanty e3doplasm, and nuclei 
close to tbe baseineiit membrane. The glands arc fcAv in number, Aiddelj* scat- 
tered, narroAV, regular in contonr, lined Avitb moderatelj' high eolitninar cells 


Fie. 1 (Cn.se 21). — Early nrolifcrative endometrium, taken tliree days after onset of men- 
struation. (XSO.) , fp the 

Fie 2 (Case 24). — Endoeervix, taken three days after onset of menstruation. Is oie uic 
numerous elands, with paplllarj- e.xcrcscences. Compare witli Fie. 5, to which it is 
similar. (XSO.) ■. ,, , .ug 

Fie 3 (Case 24). — Endoeervix, taken Uiree days after onset of menstruation. A,,, 

varvin" iicisht of tlie eland cells and the different positions of their nuclei. Compare i 

similarity to Fie. G. (X‘l00.) men- 

Fig. 4 (Case 34). — Late secretory endometrium, taken flve days before tlie onset oi 

stiuatmm ^ 2^^ — Endoeervix, taken nve days before onset of menstruation. Note tlic 

variation m elanA architecture. Compare with Fig. 2. (XSO.) the 

■Rit- f. fCase 34). — Endoeervix, taken nve days before the onset of flow.. 

, /He I, pen sectioned obliquely the resulting superimposition of cells giving increase i 
Sht tftlm eplSm? ConA^^^^ Fig. 3. (X400.) 
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endometrium an ordinary semimalleable curette, wliicli liad been narrowed 
and sharpened, was used. For obtaining endocervix, a laryngeal punch on a 
universal handle was employed. This instrument yielded fairly good speci- 
mens of endocervix, much better than those which had previously been ob- 
tained with a very sharp, narrow curette. The endocervix, being so intimately 
a part of the undei’lying tissue, is not easily separated, and only after con- 
siderable practice was it possible to remove specimens good enough for study. 

During a six-month period, eighty-six patients were utilized for the in- 
vestigation. From them 420 biopsies were taken, 210 endometrial and 210 endo- 
cervical. Of these specimens, practically every endometrium Avas suitable for 
diagnosis. Owing to the difficulty of ijrocuring good endoeerAdcal biopsies, 
hoAveA^er, only 150 specimens Avere considered acceptable for histologic study. 
Thus, a total of 300 biopsies Avas studied, 150 specimens of endocerAux AAuth 
their corresponding specimens of endometrium. 

Results 

Of the 150 specimens of endometrium examined microscopically, approx- 
imately half Avere proliferattye and half seeretoiy. Histologicallj’’, they rep- 
resented fairly cA’-enly the A'arious stages of dcAmlopment observed during the 
ovulatory menstrual cycle, from the earliest proliferathm type seen at the end 
of floAv, to the latest secretory pattern, found at the onset of menstruation. 
Ahnost alAvays, the appearance of the endometrium coincided accurately AAuth 
the picture one AA’ould expect to see at that particular time of the menstrual 
cycle. The fcAv exceptions Avere those in Avhieh an early secretory endo- 
metrium Avas found at the end of the cycle. 

The 150 specimens of endoeerAUX presented a variety of histologic pa,t- 
terns, depending mainly upon the angle at Avhich the tissue Avas sectioned. 
The lining epithelium, being continuous AAdth that of the glands, shoAved the 
same differences and the same likeness as AA’ere found in the glandular epithe- 
lium. Thus, the epithelium of both lining and glands consisted of tall col- 
umnar cells, the height of Avhich A’-aried from slide to slide, and even on the 
same slide. Their basement membrane Avas almost ahvaj^s sharply defined. 
Their nuclei Avere dark, oval or spindle in .shape, Avith their long axes parallel 
to those of the cells, except AAdien compx’essed into diselike shapes against the 
basement membrane. The nuclei AA’-ere usually located basally, sometimes 
centrally, occasionally toAvard the free surface. Frequently, AAdiere the lining 
was throAvn into folds, or AAdiere the glands Avere invaginated into pseudo- 
papillations, the nuclei Avere piled up irregularly. Noav and then, all these 
tjqies of nuclear arrangements could be seen in the same gland or in the in- 
tact lining membrane. The glands Amried in size, some being much larger than 
others, even on the same slide. Thus, the number of glands in each field dif- 
fered to a great degree. They also A-aried in shape, some being Avide and short, 
others long and narroAV. Some glands Avere round and of regular contour, 
AAdiereas others Avere tortuous and irregular, some shoAving extremely numer- 
ous papillary excrescences. The latter appeared AAdiercA'^er the basement mem- 
brane A\ms immginated into the lumen of the gland. In the excrescences the 
superimposed cells often gaAm a “honeycomb” appearance, AAdth their nuclei 
conglomerated far beloAV into irregular titers aboAm the basement membrane. 
The papillary excrescences Avere intrepreted, not as an expression of cellular 
proliferation, but rather, as a manifestation of uncA'-en sectioning of com- 
pound racemose glands. This is demonstrated by observing a gland, in one 
segment of AAdiich the cells are arranged regularly, Avhile in the opposite seg- 
ment they are piled one on top of the other into a tuftlike projection. It 
Avould seem that proliferation, if it existed, AAmuld not be present in some part 
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flow ^(XSO proliferative omlomotiium, taken four days after the onset of 

tvin rJ^n^r ' ^r'^^ocervix, taken four days after the onset of menstruation. Note 

Fi| ™7 ^ (XSO) ' " ® period in tlie cycle. Observe its similarity to 


1 taken four days after the onset of menstruation. Note 

how it differs from I’lB' 1-, although both .specimens wore taken at the same stage of the 
menstrual cycle. (X'lOO.) 


Figr. 10 (Case GG). Early proliferative endometrium, taken seven davs after onset of 
menstruation. (XSO.) 

Fig. 11 (Case GG). — Endocervix, t.aken seven days after onset of menstruation. Kote 
that tlie nuclei in the gland are located basally, centrally, and. irregularlv, depending upon 
which segment is observed. (XSO.) 

Fig. 12 (Case GG). — Endocervix, taken six days after the onset of menstruation. Com- 
pare the tuftlike invagination of epithelial cells to that of Fig. 15. Xote the irregularity m 
the size of the cells and in the shape of the nuclei owing to the angle at which tlie gland wa? 
sectioned. (X'lOO.) 
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\\’)ios{! niidoi arc closo lo tlic hn.scmont Tnornlmmo, with no cvidcnoo of .secre- 
tion in I lie luinina. 'J’hc si ronui is dense and filirou.s', v.'itli widely spaced cells 
of scanty cylojilasm, almost filled by small nnclri. The blood vessels arc col- 
lapsed. Duriiif' llu; eonrse of llie menstrual cycle tbere occur profrre.ssivc 
(lualitative and quantitative eban^es in tliese three mucosal elements, these 
changes culminating at the end of the premenstrual phase. At this time, just 
lioforc menstruation, the lining cells are very high columnar, irregular in out- 
line, with spindle-s)iai>ed nuclei crowded together. At this stage the glands 
are most numerous, are densely erowded, irregular, with profuse branching 
and ])apil!alion. 'I’hey are much wider than before, and consist of liigh col- 
umnar cells bulging into the lumina, whicii now contain .secretion. Owing 
to the inereasi! in size and number of the glands, the .stroma is diminished in 
(juantity, hut the stromal e(‘lls are larger and contain more cytoplasm. The 
blood vessels are (mgorged and edema is pis'sent. "With the onset of men- 
struation thei'c oeeui’s extensive destruction of tissue, with complete denuda- 
tion of the lining epilhelium, Ifapid regeneration follow.s, l)y proliferation of 
the glandular ejuthcliuin over tlje denuded surface, so lliat by the sixth day 
after the beginning of flow, ejiithelization is complete. 

The work of S.ibvalP also demonstrated cyclic histologic changes in the 
human endoeervix. 1ml of a dirferent nature, lie studied thirty-four ea.sos, in 
different phases of the mensli-nal eycle, for correlation between endometrial 
and endoeervieal changes. The specimens wore obtained by operation or 
autopsy. Although he stated that the glands vary in mnnber, tortuosity, 
and length, depending upon the area from which the section was taken, how 
the .specimen was cut, atul from whom it W'as obtained, Sjovall neverthelc.ss 
observed marked oi)ithclial changes during the course of the cycle. During 
the eaj'ly proliferative phase, beginning a few days after menstruation, the 
epithelium starts to grow. In numerous glands the cell multiplication is evi- 
denced by the crowding of the 7iuclei, which in some i)laces arc niaj’kedly 
longer. At this .stage gland pai)illation first begins to appear. During the 
late proliferafive phase, although the intensity of reactioii varies from case 
to case, proliferation of cervical glandular epilhelium is pronounced. Every- 
where the glands show irregular contours with extensive papillations. The 
cells are tall cylindrical and very densely arranged. In the papillary ex- 
creseenecs the hand-shaped nuclei appear as dense brushes, in which sonic 
nuclei are piishcd slightly ahead of others. During the early secretory phase 
epithelial proliferation is best developed, and it reaches excessive proportions. 
Papillation is now most marked. Tlie gland surfaces and the basement mem- 
brane become more irregular, while the nuclei, although still located near the 


basement membrane, beeome very long and narrow. During the late secretory 
phase the papillations undergo gradual regression, until finally they almost 
disappear. Just prior to flow some specimens shoAv a diminution in the num- 
ber and extent of development of papillaiy excrescences, -with shorter, more 
widely separated nuclei, Avhile other specimens show a regrosssion to an in- 
different pattern, -with papillations almost gone. Thus regression to the 
starting point is completed during the last part of the secretory phase, and 
results in the same picture that is seen at the beginning of the cycle. During 
menstruation the epithelium is fairly high, with round or short cylindrical 
nuclei located at the base of the cells and not very densely arranged. The 
epithelial outline is smooth and regular, and papillation is rare. Mucus is 
secreted throughout the entire cycle. The changes in the surface epithelium 
correspond to the cyclic changes found in the epithelium of the glands. There 
is no desquamation of the lining membrane during flow, nor any indication o± 
native formation of new cells. The stroma, which during the proliferative 
phase is loose, vascular, and relatively cell poor, becomes during the late 
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Fig. 13 (Case 17). — Early secretory endometrium, taken eight days before the onset of 
flow. (X80.) 

Fig. 14 (Case 17). — Endocervix, taken eight days before the onset of menstruation. In 
the gland with the inset the nuclei are located basally, centrally, and in irregular tiers in the 
cell excrescences. (X80.) 

Fig. 15 (Case 17). — Endocervix, taken eight days before the onset of menstruation. Note 
the juxtaposition of cells sectioned perpendicularly to their long axes, to give a “honeycomb” 
appearance. The tuftlike protrusion of cells in the upper part of the gland is similar to those 
seen in Fig. 12. (X400.) 

Fig. IG (Case G7). — Late secretory endometrium, taken at the onset of flow. Note the 
presence of edema and hemorrhage. (X80.) 

Fig. 17 (Case 67). — Endocervix, taken at tlie onset of flow. Note the intact lining 
membrane, the absence of congestive changes or devitalization of tissue. Note its similarity 
to Fig. 8. (X80.) 

Fig. 18 (Case G7). — Endocervix, taken at the onset of flow. Note its similarity to Fig. 
9. (X400.) 
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scerolory ])liaso coinpiurt niul (MOhilnr. Tn (‘nsf.s of omloinolrial hyperplasia 
t lio pa])il)ary exei’o.sccnccs in I lie frlan<l.s heeanie /•xafrf'erale'^l, M’Jier eas in sec- 
ondary ainenorj-luN'i, of (!Ven slmrt diiralion, the alisenee ctf papillalions is very 
nolicoahlc. Tims, S.jiivall foiirnl tlie eulmination of prolii'eralive elianges to 
occur not at the end of tlie cycle, as did Wollner, hut in the middle of the 
secretory jdiase. Ih* sui^jiesled that, the juarked irlandnlar proliferation oc- 
curring in niideyele might explain the increase! in cervical mucus v,'hieh takes 
l)laco at the tinu! of ovulation. 

'I'his present study has <lemonstraled Unit at any given phase of the men- 
strual cycle, as determined by the cndonn'trial i)atlern, there (txists in the 
microse.o])ic sec.tions of the (rervix a variety of widely different pictures. 
These. difforeiUM's are not inrrefpn!ntly seen on the same slide. There is no 
uniformity of patfei-n or detail. The.se normal variations may he caused hy 
several faetors, hut it is Ixdieved that there an! two major reasons. The, first is 
the complexity of the eompomid racemo.se glands, which would present dif- 
ferent pictures ('ven if they possibly could be sectioned in ])erfcetly parallel 
planes. The second reason i.s the aiigle at winch the tissue is seijlioned, ro.snlt- 
ing at timo.s in the most, bizarre patterns and the greatest iriv’gularity in cellu- 
lar detail. Thus, whether the glands arc wide or narrow, .short or long, 
straight or lorltioiis. regular in conloiir or full of cxerescence.s will d(fpend on 
whicli segment of the gland the mierotome. cuts acro.ss and at which angle 
to the gland it docs so. 'J’ho variation in the gland cells is best seen in those 
glands sectioned in their long axes. Ifcre, in the same hraneliing gland, may 
be seen cells Avlncli are regular in outline and niodoralely high columnar, cells 
wliich are ari’anged in a disorderly manner and com])ro.s.sed into very high 
narrow columns, colls •which are cut pcrpendicnlai-ly to their long axes to 
give a so-called “honcycoml)” a])])earance, and cells which are cut obliquely 
to their long axes so as to l)e sni)erimjmsed one upon the other and give the ap- 
pearance of being cxcoediTigly tall columnar. 'J’hese normal variations are 
present tlirougliout the course of the menstrual cycle; they arc no more 
prevalent in one phase thaji in the other. No ty])c of variation was considered 
indicative of increased cellular activity or lack of activity. The only con- 
stant feature in all the endoccrvical specimens was the j^rcsence of secretion 
in the Inmina of the glands, q'his could he seen, to a greater or less degree, 
in almost every gland examined under high magnification. 


Summary 

1. A series of 420 biopsy .specimen.s, 210 endometrial aJid 210 endocervical, 
was accumulated from eighty-six normal, nonlactating women during various 
l^hases of their menstrual c^'cles, beginning after their first i^ostparlum men- 
strual period and ending six months later. These specimens were procured 
concomitantly. 

2. Of the 210 endocervical biopsies, only 150 were considered to be his- 
tologically suitable for study. The corresponding 150 specimens of endo- 
metrium were all acceptable. Thus, a total of 300 biopsies was used for study. 

3. Of the 150 specimens of endometrinm, approximately half were pro- 
liferative and half were secretory, representing equally the different stages 
of development found during the ovulatory menstrual cycle. 

4. A description of the histologic appearance of the endoeervix during 
the menstrual cycle is given. The relationship of this appearance to the cyclic 
changes in the endometi’ium is considered. 
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. Fig. 19 (Case 87). — Early proliferative endometriuin, taken eighteen weeks post partum 
during lactation amenorrhea. Onset of first menstruation two months later. (X80.) 

Fig. 20 (Case 87). — Endocervix, taken eighteen -weeks post partum during lactation 

, amenophea, with a sharp curette. Note the piling up of cells and the location of the nuclei 
near their free margins in both lining and glands. Note the similarity to Pig. 23. (X80.) 

Fig. 21 (Case 87).— Endocervix, taken eighteen weeks post partum during lactation 

amenorrhea. Note the “honeycomb” appearance of the cells in the papillation at the right 
upper angle of the photograph. Note its resemblance to Figs. 15 and 24. (X400.) 

Pig. 22 (Case 58). — Early secretory endometrium, taken fourteen days before the onset 
of menstruation. (X80.) 

, Fiff. 23 (Case 58). — Endocervix, taken fourteen days before the onset of flow. Note the 
absence of papillary excrescences. Also note the position of the nuclei in lining and gland cells. 
Compare with Fig. 20. (X80.) 

Pig. 24 (Fig. 58). — Endocervix, taken fourteen days before the onset of flow. The 
superlmposition of cells and the “honeycomb” appearance are caused by tangential section of 
the gland. Compare with Pig. 21. (X400.) 



DEXEDRINE AND WEIGHT CONTROL IN PREGNANCY- 


Bkijnaki) I. CooiT.icsMiTir, Chicago, Tlu 

(From the Jirportment of Obslrtriry and duumtloini, Kortlun ntf rn f’niri rrilii Mrdiai! 

SrhooJ and Michael llfmr Hospital) 


T he control of weiglit during i>regnancy is one of the important aspects of 
prenatal care. Obesity in the noni)regnant jiaticnt. is a serious threat to 
licaltli since it. predisposes to diabetes, cardiovaseular-rcnal diseases, and defi- 
nitely .shortens the life span of the individual.’ The addition of pregnancy may 
increase the obesity, Avhicli, it is claimed, may ])redi.sj)nsc the patient to dy.stocia. 
prolonged labor, and tox'emia. 

]\rany methods for weight reduction have been used, with varying results. 
The oldest and simplest, is diet. Also commonly used arc catharsis and/or 
diuresis, but these have obvious objections. Atropine .sulfate had its advocate.s 
who claimed that by drying mouth .secretions, it reduces the a])j)etitc. If.s effect, 
however, is not always predictable, and its use is not free from danger. Various 
emetics and nausea-producing drugs have been ti'icd and discarded. TJie intro- 
duction of dinitrophenol was heralded as a ])anacea for obesity, but, with its 
widespread use, its toxic effects were soon discovered, and the dnig was con- 
demned. 


The mention of desiccated thyroid for weight reduction arouses a contro- 
versial storm. Its Avidespread u.se only serves to emphasize the Avarning by the 
Council on Pharmacy of the American Jledical A.ssociation against the “fallacy 
and dangers of oA-crstimulating the body Avith thyroid.’"" It is indicated only 
in hypothyroid state.s, and its indiscriminate use should be deprecated.^ Thyroid 
increases the appetite, docs not ahvays reduce Aveight, and is toxic in many cases. 

Medical consensus holds that most obesity is p.sychogenic in origin. The 
old idea of “glandular imbalance” AA’as cx])loded by NeArbiirglP and others’ 
AA'lio shoAA'cd that obesity is simply due to excess calorie intake in relation to 
caloric expenditure for a particular indiA'idual. Psychic factoi-s Avhicli may 
result in constant oAmreating are valuable and include emotional tension, fear, 
anxiety, frustration, a feeling of insecurity, monotony, and subconscious factors 
due to infantile personality, such as the urge for oral gratification. Pregnancy, 
Avitli its multiplicity of ncAV and Amried experiences, usually intensifies these 


emotions. 

Therefore, any drug AAdiich could decrease appetite, stimulate the patient 
mentally and physically, reduce boredom, raise “morale” and be relathmly non- 
toxic Avould be the ideal choice for AA'cight control. Dexedrine sulfate fits this 
picture fairly Avell.t Dexedrine sulfate is dextrorotatory amphetamine sulfate, 


♦Presented at a meeting of the Chicago Gynecological Society, Oct. 15, 1948. 
.■.■novedrine i <3 the proprietary name for dextrorotatory amphetamine manufactured by 
Smith,' KUne and French The name Dexedrine will be used in this report for 

the salce of brevity. 
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5. A resume of the cyclic endocervieal changes reported by Wollner and 
Sjovall is presented. 

Conclusions 

1. The human endocervix presents histologicallj’- a variety of pictures, 
this Amriation being the result of the complexity of the endocervieal glands 
and the angle at Avhich they are sectioned. 

2. These different pictures cannot be correlated with the cyclic changes 
in the corresponding endometriums. 

3. Specimens of endocemax i^resenting A'ery similar histologic pictures 
are often associated Avith specimens of endometrium exhibiting extreme dif- 
ferences in their stages of deAmlopment. 

4. Specimens of endometrium shoAving identical microscopic patterns are 
frequently associated Avith specimens of endocervix Avhieh are entirely dif- 
ferent in appearance. 

5. The endocervix does not undergo cyclic changes Avhich are demon- 
strable by ordinary histologic study. 
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Al’lor ji period of w'ij,dit loss, the driip u;i.s diKeoiitinued and in many in- 
stanec^s, no furllH'r Irealiuenl was necessary hccansc of the devclojiment of new 
oalin*' ]ia])ils. ll was jiotod that, the use of Dexedrine for a ])f‘riod of four to 
eipdit weeks ]>rodneed a tolerance to the drntr in some jmlients. After a rest 
period of one to two weeks, this tolerarKur disappis-ii-ed and the drutr a^piin hecame 
effective in redueintr appetiPs 

J-’or a control serievs, ‘dOf) cotisa-enlive ohsictrical patients weie taken from 
the years hefore Dexedrine was used and their total wei"lif ^ain averaj'ed. 
8ixty-nine of these patients w<*rc on 1,‘JOO calorie diets, ajtd thirty-nine Took 
varyint^ amounts of thyroid. 
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When this scries was begun, it was not the purpose of the Irejitment to 
reduce obese patients during ])i-cgnancy, but rather to control their weight gain. 
Toward the end of the scries, it became ap])arent that obese patients could safcl.v 
reduce during pregnancy with the use of Dexedrine, either by starting the drug 
prophylactically early in pi'egnaney or using larger and more frequent doses. 
Finch, using larger doses of Dexedrine, reported an intei'esting series in which 
the ■weight of seventy obese, pregnant patients was controlled with Dexedrine. 
Eight weighed less at delivery than at the onset of pi’cgnancy. He concluded 
that Dexedrine is a valuable and safe drug to use in preventing excessive weight 
gain in obstetrics. 

Results 

Twelve of the 100 patients who received Dexedrine began its use at the 
first prenatal visit. In the remainder of the patients, a comparison of weight 
gain during a four-week period prior to taldng Dexedrine, but on a 1,200 calorie 
diet show'cd an average gain of 6.74 pounds for each patient, the smallest being 
4 pounds and the largest, 12 pounds. These patients, taking Dexedrine during 
the following four-week period, showed the following: fourteen patients gamed 
one to tw^o pounds; tw^enty-oue remained the same; and fifty-three lost froin one 
to nine pounds. There wms an average net loss of 2.1 pounds per patient (Fig. Ij • 
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tile racemic mixture being the more commonly Imown Benzedrine sulfate. Oddly 
enough, the eifect of Benzedrine on appetite was first noted as a side reaction 
when the drug was used in psychiatry for the relief of depressive states. Numer- 
ous reports on its use in the treatment of obesity have since appeared in the 
literature.®’ ® Dexedrine has a similar effect on appetite and was considered 
more desirable than the racemic compound for trial during the prenatal period 
because it produces fewer side reactions. 

Many theories have been proposed to explain the mode of action of Dexe- 
drine in weight control. They include a diuretic action' on the Iddneys, an in- 
crease in the basal metabolic rate and energy utilization, a direct action on the 
gastrointestinal tract to reduce hunger, and a direct action on the central 
nervous system to reduce appetite and stimulate activity. However, Harris, 
Ivj’’, and Searle® and others have shown that Dexedrine has virtually no effect 
on the Iddneys, basal metabolic rate, or gastrointestinal tract. It acts on the 
central nervous system causing anorexia, with resultant reduction in food 
intake and also improves the general mood of the patient. 

Dexedrine has an extremely low toxicity, and its therapeutic margin is so 
■wide that it can be given safely in man even in doses many times the therapeutic 
amount. 

Procedure and Methods 

The present series covers the yeare 1945, 1946, and 1947, during which 100 
pregnant patients were given varying amounts of Dexedrine sulfate in an 
attempt to control excessive weight gain. These were all carefully supervised 
private patients, part of a total of 563 private patients delivered during the 
period of study. There were fifty-two primiparas and forty-eight multiparas. 
Of the multiparas, thirty-four had previously been delivered by the author 
without the use of Dexedrine. Because of excess weight gain in their last preg- 
nancies, the drug was, prescribed early in the present pregnancy. This group 
shows the greatest differential as to weight control. 

The drug was prescribed for the balance of the multiparas and all of the 
primiparas only after usual methods, such as instructions to limit salt and fiuid 
intake, 1,200 calorie diet, and repeated warnings relative to the dangers of 
obesity failed to produce the desired results. 

Twenty-two patients of the total 100 took desiccated thyroid in dosages of 
from 1/2 to 11 / 2 ^ grains daily, because of low basal metabolic rates, but this did 
not control their weight satisfactorily, and Dexedrine was also prescribed. 

The average dose of Dexedrine sulfate was a 5 mg. tablet taken at 10:00 
A.M. and repeated at 3 :00 p.m. Some patients subsequently had to double the 
dose, but no patient received more than a total of 20 mg. daily. The time inter- 
val for giving the dimg was chosen to gain maximum appetite abatement for 
lunch and supper, the largest meals, Avithout producing insomnia caused by 
taldng 'the drug too late in the daj’". This proved a satisfactory arrangement. 
All patients were given a diet complete in nutritional requirements except for 
the total calories which Avere limited to 1,000 to 1,200. In addition, a capsule 
containing multivitamins, calcium, and iron Avas prescribed to supplement the 
diet and preA’^ent aAdtaminosis and anemia. 

_ The length of time the drug AA’^as taken vaided from one to six months. The 
majoritj’’ of those patients AA^ho did not receive the drug prophylactieallj’- began 
taldng Dexedrine at the end of the second or beginning of the third trimester 
AA'hen it became apparent that they had gained Aveight excessively in spite of 
repeated warnings and the usual measures previously mentioned. 
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spilo of thyroid jiiid <'<'ir<;rnl iiis-truclion.s lo rosli-icfod dict.s. i\fMny in this 
frron]) hoff.'in Inkiiip: Do.xpdrijn* o;ii-)y in ihcir proscni pjvprnnn <;}(.% iwclve at the 
rir.si preiinlal vi.sil. Nine weifthed llic snme or le.^s at delivery than when they 
started. The wei^lil e.hanso varied from a train (»f 22.5 })onnds, to a lo.ss of 5 
pounds, or a net avera"e weight "ain of 15.2 ])onnds per patient, compared (o 
22.9 ])ounds avei-atrc train in jn-evion.s i)re‘roaneie.s (Fi<r, 2). 

As pi’ovioti.sly ,s(atc<l, many of the patients hetran talcintr Dexedrine ahotit 
the sixth montli of j>retrnancy when llieir total weitrht train was a.s inuoh as or 
in excess of that considered normal for the entire nine inontlis. Fi". 5 .show.s 
tlie normal weiirht curve comimred lo the weitrht curve of a treated patient 
illusiraving the controlling effect Dexedrine has on weight gain. 

Olio [iiititoil was an olio.se pritnipnra with an (•.'•‘lOiilial hyport«'n.‘-ion hnown to o.tist 
prior to jirogiuuicy. Rho wa.s roforred lo the author tiy tier fninily piiy.«ician heenuse of 
slojulily rising blood jire.^siiro without alltuininurin. When fir.*.'! .^een at tv.-enty-four weeks’ 
gestation, lior blood pro.'J.'^ure was .172/011 and no albuminuria pre.^ent. Iter weight 
was 21 •! ponnd.s, comjiard to 1S2 pound.*< before pregnancy, a gain of ;!2 jiotind.s. There 
was no gross cd(!ina. Pho was given a salt-free ],()00 calorie diet with limited fluids, 
phonobarbil al. Vi grain three times a day, and Dexeilrine*. I'onr weeks later she had lo.^t 
9 pounds and her blood pre.ssuro was ](iS/!'2. The regime was continued with omission of 
phonobarbital and at term she weighed IRS pounds and her lilood iiressnro was ir>4/SS, 
a reduction in weight of 20 pounds with a concomitant drop in blood jire.ssurc (Fig- 4). 

Thi.s ilhbstralos an observation reported by otlier.s,’'’ that e.ssential liyper- 
tension assoeiiitcd witli obesity responds to wciglit reduction during pregnancy 
as it doe.s in the nonpregnant state, and that Dexedrine is not contraindicated 
in hypertension. 

Discussion 

About 30 jier ceul of the jiatients said that they felt bettor, less tired, and 
were altle lo carry on their duties with greater case. Wlien Dexedrine xvas pre- 
scribed early in pi-ognaney, many of the annoying .sym])toms of tlie first trimester 
such as nausea and physical inertia were alleviated in varying degree, probably 
duo to its antidepressant action. In some patients the results were remarkable. 

Almost all of them wci-e grateful for the aid the drug gave them in con- 
trolling their food intake, and were happy when contemplating the cosmetic 
result of weight control. 

About 20 per cent complained of a mild irritability which usually disap- 
peared in a few days, even though the drug was continued. It was noted that 
irritability seemed greatest in those patients taking both thyroid and Dexedrine, 
so that recently^ thyroid was discontinued Avhen Dexedrine was begun. Eleven 
jiatients complained of insomnia which was easily controlled with mild sedation. 

The commonly cited dangers and contraindications to amphetamine are 
hypertension, danger of habituation in susceptible individuals, and excess neiT- 
onsness. In this series, as in most reports in the literature, no increase in blood 
pressure was noted from use of the drug, and, conversely, in hypertension asso- 
ciated with obesity, a drop in blood pressure was noted Avith weight reduction. 
Freed and Finch also report similar findings. There Avas no evidence of habit 
formation in this small group of patients. IIoAvever, Ave agree Avith the litera- 
ture that amphetamine should not be given to highly nervous indiAudnals AA^ho 
exhibit a hypersensitivity to the drug. 

IMany physicians are able to control their patients ’ AA^cight gain b.A^ enlisting 
their “cooperation,” but too often this consists of bulljdng and thi'eatening 
them. It is an interesting fact, reported to me by many of these patients, that 
after such an office visit they AviU go home and indulge in excessive eai’bohydrate 
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The total weight change for the entire pregnancy of the 100 patients taking 
Dexedrine varied from a gain of 23.5 pounds to a loss of 5 pounds, an average 
gain of 17.7 pounds per patient, as compared to 26.42 pounds per patient for 

yrh. lbs 



Fig. 2. — Average total weight gain during pregnancy. 


“Wt. gain lbs. 



Fig. 3. Average weight gain of thirty-four niultiparas during two successive pregnancies. 

the control^ series (Fig. 2). Thirty-four multiparas in this series had been under 
the author’s care for their previous pregnancies, during which they gained from 
to 43 pounds total, an average of 32.9 pounds per patient. This occurred in 
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iiilako as a rosnll of tlici)' o\v?i I'nislralia?! and tlio niiiinosily aronsad hy the 
ohstolrieian. One may Tnrllier elieil. tvitli syrnpajlK-lie <|uesli()ninL% dial episodes 
of excessive weijrhf. f'ttUi oflen follow rlomestic crises. 

Taiilcarl" repnried that, no loxeiiua occurred in 1,000 normal obstetric 
pationl.s wliose weitrlil lie was able to <-oti(rol, 'Pliese were selected eases, how- 
ever, as tlioso who would not cooperate were omitted from the sei'ies. It is just 
Ibese nncooperalive i)atients who need Hexcdritie tr» aid their attemi)is at diet 
control. 

Tn spite of evidence, to the contrary,” a few men feel tliat eontroliinfr 
weitrlit train in the mother.s will <‘ontrol siw of the babies. Imiimrt believes this 
and slates that, in his series. ‘'There were no lame haldes. One l)ahy whose 
]inrenls were both over six feel tall weiirhed jiine jmnnds twrj onnee.s.” 

Tn tlie pre.sent .series, the babies wore of avcraire wejpdif. Six infants, ail 
boys, weit'hcd over 9 ])onmls. l-’inch rejmrls that in his aron}), “The babie.s 
were all well nonrished and of normal size.'' 

7’nxemia merits .special discussion. Diechman” states, "Extensive experi- 
ence iias confirmed the belief that excessive and too rapid trains in weitrht are 
associated with pre-e(damj)sia atid eclampsia in a binh percentatre of cases." 
In his book, however, he adds that Siddall and Jlack found no relation between 
the amount of frain and severity of toxemia and that they found no toxemia in 
45 per cent of the normal jtatienls who had "ained <>xoessively. Ltiihart'.s .series 
of .1,000 weighl-cont rolled Jiormal prctrnaneie.s without toxemia has been /non* 
tioned. 

In Iho present series, no case (»f ])re-cclami>tic t(».xeniia occurred in the 
treated patients. Four of the imdtiparas who had rained exce.ssively in their 
prcAdons pregnancies and dovolo}ied mild-to-modcrate in-e-eclamptie toxemia 
had none in the present scries. 

It is felt, liowcvcr, that this .series is too .small to draw any conclusion as 
to the relation of obesity to to.xemia. 

Conclusions 

1. Psimhie factors arc ])aramount in producing obo.sity and these are often 
multiplied during pregnajiey. 

2. Dexcdrinc sulfate is a safe and effective di-ng to use in controlling weight 
gain diu’ing pregnancy. 

3. Dexcdrinc in dosages effective for the control of appetite has no deleteri- 
ous effect on blood prcs.sure, and may be used in hyi)crtension. 
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Fig. •!. — Essential hypertension in pregnaney responding to weight reduction with Dexedrinc. 



Normal Wei^t Gctiri Curve in PregncLUCy 
Excessive Weight G&.irL Curve in PregncinCT^ and its 
Pedine with Pexedrine 


Fig. 5. 
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lu'.uto ulorino homorrlmt^c'. 'I'lio (•iloinnlon,*!, Iionfiil npjif.'iriUHff' of Uk' (i^Kii*- Htipfjo.^tcrl (hf; 
nrKPiil, of j)ro(('iji.q and viliitiiins, iitifl follov.inf: liicir (ultniiiiFt ration Iwr convalcHconco 
waa nij)i<l and unfv(*nf ful. 

Kiflid (’onirol may hoop ilia palianl in > 4001 ! "forni.” Siinplo ohnpity doa.H 

liltlo luirin, inil lack of al tool ion (o diatary r<‘fpiiri‘incnla aan pan.<'f' !'orion.<i dif<tnrl)rinc<.*.‘: 
in (lit! mollior, (lie nawliorn, and tlia f'rowiii'^ oliitd, 

1)1?. lODWAHI) DAVLS. — 'J’ho control of ^v(■)^ll^ "ain diirini; jtrat'nanpy i.a an im- 
portant jdiaHO of f^ood pranalal oaro. 'I’ho idf-al waiylif inaroniant for tfio normal 'vvotnan 
Iins not Imon nsrartaincd. At llio Cliirn^^o lA-inj^-in Ho.apital wr* try to limit the total 
fjain to Ki to IS pomid.^. Wo, tnako allowanoo for tlio ivoraan vrlio .«lnrff! her ge.'dation 
■weighiiiff loss than her optimum amount and allow a ;;roator inoroasr* durinp pre/;mancy. 
Lilvcwiso, wo doeroase the weight gain permitted the woman who is overweight. It is 
important that weight increase he distrihuted in .stioh a way that about two-third.s the 
gain occurs during the last trime.ster of pregnancy, the period during which the fetus 
grows mo.st rapidly. 

I'ixcessivo weight gain during pregnancy is a hir/!ird to the mother and lier baby. 
In our clinic Diocknmnn lias .shown that women who gain more than .'!0 pound.s have twice 
lltc incidence of toxemias of ])regaai\ey than women wlio gain les.s than 20 j>ounds. Fur- 
thermore, the obese woman is morn likely to luive eomplicalod deliveries re.snlting in an 
increased fetal mortality. 

It lias been our ]>ractice to limit weiglit gain by dietary management alone. Fre- 
quent visits to the nntritionist arc not always followed by ideal weight control. Often 
the ob.stctrician has (0 road the riot act to the patient in order to aeconipli.sh (ho dc.sired 
ro.snlls. 

If the use of Dexedrinc will aid in the intelligent management of the prenatal patient 
without harmful results it will be a iiscful drug. However, larger and more carefully con- 
trolled groups of patients will have to be studied to determine its vnluo and its freedom 
from undesirable complications. 

DI?. COOPEI?SI\ril’lI (Closing). — Dr. De Costa began ns I liopod ho would, by saying 
that obesity is shown to be of importance in obstetrics. I agree with him. Then ho began 
to ditTcrentiato between weight gain and obe.sity which, of course, is important. On tlic 
otlior hand, Mdierc docs weight gaiii stop and obesity begin? One shades into tiie other. 
In taking care of paras iv and v wlio weigh about 200 pounds or more, wo very often get 
a history (liat tliey gained :50 or -10 pound.s witli their first pregnancy and they retained 
10 or 15 pounds of that, and tlion they increase in weight with each pregnancy until thej' 
come in witli their fifth and are obese. If we could get them in their second or third 
pregnancy, we might prevent the dovolopincnt of obositr-. 

Tho role of the iihysician in weight control has been pointed out. It is that of a 
father confessor. Those patients wlio put on cxco.ss weight Iiave problems, cither about 
their mo(hers-in-law, finding an apartment, or with their liusbands, and they eat con- 
stantly as an outlet. If the physician could spend time with them and talk over their 
problems, I have an idea wo would need less Doxedrine. I think Dcxcdrinc is iiclpful in 
controlling appetite and in giving “mental poise." I have Iiad patients come in who hud 
gained cxcessivclj’’ in previous pregnancies taken care of by someone else. After they 
had gained 20 or 25 pounds, they were told, “If you gain more weight you will have to 
go to another obstetrician." These patients need help, and bullying and threatening them 
is not the correct approach. 
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Discussion 

DB. EDWIN .T. DeCOSTA. — W liat constitutes excessive weight gain during preg- 
nanej'? A total gain of some 17 pounds will account for the weight of the fetus, placenta, 
liquor, hj'pcrtrophy of the breasts, and increased blood volume. Is weight beyond that 
excessive? Some authorities maintain that this is so. 

What is the objection to so-called excessive weight gain? If the patient is near 
ojitimum weight for her age and height at the time of conception, moderate weight gain 
per so does not appear to lead to dire consequences. Wlien I refer to moderate weight 
gain, I mean 20 to 30 pounds. Excessive and rapid weight gain ma}' be associated with 
toxemia but tliis does not mean that tlie gain is responsible for the toxemia. Toxemia is 
often associated with marhed fluid retention and consequent weight gain, but toxemia 
also occurs without weight gain. TIic most fulminating, severe pre-eclamptic toxemia I 
have cared for in the past several years occurred in a patient whose full- term weight was 
only 3 pounds greater than her conception weight. This patient had taken Dexedrine. 
Her nonpregnant weight was 178 pounds and weight control was primarily for esthetic 
reasons. 

Obese patients, that is, those who arc obese prior to conception, particularly those 
who weigh over 200 pounds, present a variety of problems. Certainly obesity predisposes 
to heart dise.ase, hypertension, diabetes, poor posture, and orthopedic complaints. During 
pregnane}' these conditions arc likely to become exaggerated. In addition, toxemia, post- 
partum hemorrhage, prolonged labors, malpositions, and large babies arc encountered more 
frequently, and both maternal and fetal death rates are higher tlian average. However, 
in Dr. Coopersmith’s presentation, ho is not specifically concerned with the obe.se patient. 
Ho is only concerned with excessive weight gain as observed during tlie course of recent 
or previous pregnancies. This gain I assume is due to fat deposit and not to water reten- 
tion, as caloric control should not alTcct electrolytic balance. He has demonstrated his 
abilit}' to control weight gain by tlie use of Dexedrine where suggestion and counsel have 
failed. However, since simple obesity is believed to be psychogenic, induced anore.xia and 
limitation of diet are sole!}- symptomatic therapy and do not reach the underlying cause. 

In addition, there is the danger that dietary restriction may lead to inadequate diet, 
which in turn may result in impaired lactation and bodily function. The generally ac- 
cepted daily protein requirement during the last trimester of pregnancy is 1.5 Gm. per 
kilogram of body weight. This amounts to 85 to 110 Gm. of protein. The carbohydrate 
and fat needs have never been accurately established but accepted amounts generally are 
carbohydrate, 250 to 400 Gm., fat 70 to 140 Gm. This will provide a diet varying from 
2,000 to 3,400 calories. If the patient is to cease gaining or actually lose weight it is 
obvious that the caloric intake must be something less. Since protein is essential and a 
diet to be palatable must contain at least 50 Gm. of fat and 150 Gm. of carbohydrate, it 
is ditScult to provide a satisfactory diet of less than 1,400 calories. Dexedrine, by spoiling 
the appetite, helps the patient to stay on a lorv caloric diet, but I wonder if we might not 
err seriously in leaving dietary decisions to these patients. I question whether they 
would take the kinds of foods they need. 

The vitamin and mineral content (calcium, phosphorus, and iron) must be optimum. 
Mineral and vitamin needs may be at least partially met by supplemental feeding. Ee- 
cently there has been some indication that water retention may be associated with vitamin 
; deficiency as well as excessive sodium intake. The relationship is involved and includes 
consideration of progesterone metabolism and liver function in the process of sodium ion 
mobilization and capillary permeability. 

The body’s capacity for self -protection is miraculous but when excessive demands 
are made and protein, mineral, and vitamin needs are barely met, recuperative power can 
be seriously affected. I have seen poor healing of both abdominal wall and uterus follow- 
ing cesarean section in a patient whose weight was rigidly controlled. Ten days after 
cesarean section, she had to have a hysterectomy as a lifesaving measure in order to stop 
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of tho pnlicnls in lliis study luid four lo six l)fifore nonsur^ical inelliods v.-err; 
abandoned. All patients had ])arlner.s whose sperm .studies were at or above the 
rcoognized minimum requirements, Tliey were ]»ut empirieally on daily one 
"rain dosago.s of desieeated thyroirl exirael, eheelcj-d by a metabolism test. Tiiere 
wore routinely { 2 ;iven 0,5 jup:. d()sag(.*.s orally nf stilbestrol from four day.s follow- 
iiifr the end of one menstrual flow to within seven day.s of exi)oeted flow. Tliis 
was ail cffoi’t to inercasc eervieal niueus iierme.ability. As well, the patients were 
instructed to donehe shortly before intereour.se with Ntttri-Sal. a ".sperm nutri- 
ent’’ douche. On the advice of several urolopdsfs woi'hiiur in the study, the hus- 
bands were on from one-half to one "rain thyroid daily dosayes as well, cin- 
]urieally, despite metabolism readiny.s or total sperm counts. Since the beginning 
of the study, throe husbands have been jv'placvd by donor.s. Theix* have been 
two successes. 


Operative Techniques 

Actually, a combination of techniques often a|)pear(^d in the .same patient, 
posing in this fa.shion some question in ehessitication. h’or example, one might 
eireumcize the tube on one side, whereas the oilier tube would require eiretmi- 
cision ])lus rcimjdantation. Or, a myomectomy might have to be combined with 
a resection of endometrial implants, plus fulguration of other implants. Despite 
these difficulties, the eases are cla.ssified by the gi'catcsl problem presented in 
disorder of tubal function, and combinations of techniques arc minimi;ied. 

1. Salphif/olyfsis was reciuired in seven eases, -where tubal occlusion had been 
uncorrectable from below, but which was corrected once the tube or tubes were 
released from cxtratubal obslruetion.s. This hampering of tubal function is alcin 
to intestinal okstruction on a like basis, and leave.s the tubal lumen undamaged. 
Care was taken to peritoneali/o all raw areas meticulously, to be certain that 
the tubal fimbria maintained their close proximity lo the ovaries, and in only two 
eases ivas suspension of the tube deemed necc.ssary to prevent readhercnce in the 
Iiosterior cul-de-sac. Desuits in this small group should be deservedly good, for 
these are indirectly "obstructed tubes." 

2. Salpingostomy was required in sixteen cases of the group. Two general 
techniques were emjiloycd, either the cuff method of Sovak where the occluded 
fimbria was removed completely, and then a s.vmmetrical cuff of mucosa was 
inverted back over the remaining tube, or else the fimbria, if not too badly dam- 
aged, was opened as by a doi-sal .slit on the antimesenteric border (to avoid vas- 
cularity and impairment of blood .sujiply) and then the two triangular-shaped 
flaps were sutured back along the tube. The .iudgment of the operator dictates 
the choice. 

3. Probing open of isthmic obstruction followed by irrigation of the tube 
with saline using a Chctivood syringe was required in eleven cases. This tjqic 
of obstruction is suggested by a narrowing of the isthmic portion of the tube 
and by the finding of small nodules on the serosal surface of the tube, the so- 
called "chronic isthmic salpingitis" spoken of by the pathologists. Damage to 
tho tubal mucosa is high here, but apparently the results are better if one probes 
and does not resect this area to reimplant the short distal segment left. This 
type of occlusion can be relieved veiy avcII by insufflation from beloiv at a later 
date, once the original fibrous closure is relieved by dilatation. 

4. Rescciion of the proximal portion of the tube and reimplantation of the 
distal portion into the uterine cornu were performed in six cases with success m 
only Dvo. A very real addition to technique in these cases is to open the uterine 
cavity by a vertical incision into the fundus. The bivalved uterus then can be 
inspected for the occluded uterotubal junction and then probing can be done 
from the uterine and not the tubal side. This is of real advantage, for many 
false passages are made by forcible probing or irrigation of the tube in this 



SURGICAL TREATMENT OF STERILITY* 

Robert N. Rutherford, M.D., Howard ]\I. Lamborn, j\I.D., and 
A. Lav-tienge Banics, M.D., Seattle, 'Wash. 

W ITH newer Buetliods of diagnosis, sterility studies have assumed a more 
exact nature. With increased hormone knowledge and potent inexpensive 
preparations, hormone reinforcement of lagging repi’oduetive effort has become 
possible and requires no apology. With an adequate male partner, and with an 
adequate pattern of ovulation, man}’" female patients present themselves still as 
difficult cases. Tliese constitute by far the most common problems presented in 
sterility where the female factor alone is at fault. Pre-eminently that fault is 
tubal occlusion. 

Correction of tubal occlusion cannot be handled by liormone attack. It 
yields either to pressure methods from below, or must be attacked surgically from 
above. With the use of pressure methods involving either gases or radiopaque 
media, pressures up to 200 mm. of mercury can be employed safely at monthly 
intervals for an indefinite period of time. If these procedures are planned for 
shortly before ovulation is expected, a very satisfactory "take” rate has been 
reported from many workers in this field. However, those patients who fail to 
achieve tubal patency by these methods, when they are tried conscientiously and 
sldllfully over an adequate period of time, are left as a hopeless residual for 
whom surgery seems the only relief. 

Plan of Study 

Some six years ago, a routine treatment was established for both primary 
and secondary sterility patients. This pattern follows closely the sterility 
work-up regarded as essential and minimal by tlie American Society for the 
Study of Sterility. If the male partner is potent, and if the patient is ovulating 
habitually, with tubal occlusion as the only obvious problem in the case, then she 
is committed to monthly efforts to relieve this obstruction. The Rubin’s test 
is used as a screening test only and, if on two successive months no gas passes, 
the patient is next assigned to Lipiodol tubal insufflations. Great care is taken 
in timing these patients’ procedures. Rather than relying upon the basal tem- 
perature curve alone, the writer prefers to calculate a fertile phase for each pa- 
tient, embracing the period of from eighteen through ten daj's before flow is 
expected. 0^nllation usually comes in the mid-zone of this phase, but variation 
is given for the few days of sperm life in the vagina before ovulation and the 
possible life span of the o^uim after its release. In other woi’ds, the effort is to 
replenish the speim supply in the vagina every two to three days during this 
fertile phase. This may be of more value than withholding exposure until the 
basal temperature curve shifts upward. Work in artificial insemination tech- 
niques would tend to substantiate this impression. 

The patient must have a minimum of three Lipiodol uterotubograms without 
progres s in tubal dilatation before surgery is considered. The large majority 

. ‘Presented at the Second Annual Conference, Western Section, American Society for the 
Study of Sterility, February, 1948, San Francisco, Calif. 
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Ihroo hiive occluded a<,oiin and have become rel'raclory to further IreaUnent. In 
four others, efforts at iusuniation had io l)e abandoned because of either flarcuip 
of llic previous (or a new) pelvic infection or because of a chemical peritonitis 
from iodized oil. These patients responded to chcniolheraj)y but further efforts 
lie along adoption lines. No deaths occurred. 

Cn.se Historie.s 

It Avas thought advi.sable to prc.sent a sucec.ss and a failure in each group 
with prcoj)erative and postoperative uterotubogranis in iin effort to analyze the 
factors in selection of cases for surgery, operative treatment, and aftercare, with 
cau.scs for failure. 

Perisa 1 pi np i t is . — 

G. II., is ii SS-ycar old liou.mnvifc, never pregimiit, wlio prc.sonted herself as a 
prim.nry sterility patient of four year.s’ duralion. Work-up of the couple ■svns normal 
except for a 10 cm. left ovarian cyst. Ttvo ItuhiiiV tests were done, but before Lipiodol 
studies could Ite started, site had to be operated upon for an acute abdominal emergency 
because of twisting of Ibo cyst. At operation, a rui)turcd necrotic dermoid cyst was found, 
requiring a left oophorectomy. Both tubes were edematous, twice normal size, and bound 
down to the posterior i)ro!id ligament leaves. Other visccni were negative although the 
patient had had a previous appendectomy as an interval proccdtirc for chronic abdominal 
pain. Once the fimbriae wore mobilized as well ns the rest of the tubes, irrigation with 
saline was performed witliout diflicuUy. The patient has since had two pregnancies. 

Fimhrial Occlusion . — 

Case 1. — Success. Mrs, M. B. is a 33-ycar-oId housewife, with a sixteen-year story of 
known gonorrhea. She had had in lt)-t0 a right salpingectomy for a ruptured ectopic preg- 
nancy, and oil later “showed a tumor of the end of the remaining tube." She presented 
herself first in 1045 because of secondary sterility and clironic left lower quadrant pain. 
Work-up of the couple was normal with a completely negative pelvis. Four utcroUibograms 
(Fig. 1) arc prcscntod demonstrating progressive dilatation of the left tube from occlusion 
in the midportion on to comiilctc distention of the tube without passage through the fimbria. 
The last picture of the series shows a loft hydrosalpinx without further success in dilatation. 
Much larger amounts of Lipiodol often will simply sacculato in such a hydrosalpinx without 
pressuro building up to open tlie fimbria. Intcrc.stingly enough, the resected right tube has 
opened for the proximal half. 

At surgery, the right tube was half present. This was oimned, circumcised by Sovak’s 
method, and passed saline and probe easily. The left hydro-salpinx was opened, the circum- 
cision was performed by the dorsal slit method. Tho rugae looked edematous but normal 
in pattern with minimal scarring. Both ovaries were mobiliz.cd from old adhesions and 
sutured to the round ligaments. Air passed two days later at 110 mm. of mercury. Heavy 
chemotherapy was continued for two weeks. 

Tho next three x-ray pictures (Fig. 2) demonstrate tho postoperative result taken at 
three-montli intervals following surgerj'. The patient became pregnant two months after 
the last uterotubogram, eleven months after surgery. 

Case 2. — Failure. Mrs. A. P. is a 32-year-old housewife with 12 j’cars’ primary sterility. 
Work-up of the couple was negative except for a uterus about twice normal size with 
multiple small subserous fibroids. Fig. 3 demonstrates tho failure of oil to go beyond the 
istlimic portion covering five uterotubograms at monthlj- intervals. At operation, multiple 
mjmmectomy was done, with bilateral circumcision of tubes for hydrosalpinx which de- 
stroyed the distal half of the tubal mucosal pattern. Eesection was performed and a new 
fimbria created by the dorsal slit method bilaterally. The x-rays in Fig. 4 demonstrate 
reconstruction of the tubes with eventual passage of oil nine months after surgery. Air 
passed at pressures of 180 mm. of mercurj^ three days following surgery, and at three-day 
intervals. The tube has been kept open for two years following surgery with no result. 
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region where it narrows normally to an extremely small calibre, plus an in- 
creased narrowing from the valve found at this end of the tube. If the uterus is 
opened and the probing is done in the fashion suggested, results in probing open 
this obstruction have been better. If it cannot be probed open, then the cornual 
resection of the occluded portion can be done under direct vision and the draw- 
ing of the tube through the channel in the uterine muscle and its fixation per- 
formed with dispatch. This is of real value. The proximal end of the resected 
tube is split and each leaf sutured apart. Both successes were delivered by 
cesarean section because of the possible danger of rupture of any of the three 
scars. Three cases where vestigial tubal structures were shaped about a ureteral 
catheter or a tantalum guide were unsuccessful. 

5. Implantation of the ovary was perfonned in three cases. There were no 
successes. Two of these patients had had previous salpingectomies and one had 
had a tubal ligation for purposes of sterilization. No justification can be given 
for these cases except that the patient \\dshed surgery despite surgical risk and a 
virtually hopeless outlook for success. Two of these have subsequently adopted 
babies. A slice of the uterus was removed from each cornu to expose the endo- 
metrium. The Estes’ operation was followed except that the ovary was not 
resected to implant a raw surface into the uterine lumen. Since the ovarian 
cortex is the site where foUicles are found, it seemed unwise to remove this area 
and to present scarred stroma to the uterine cavity. The ovary was sutured 
in place. Onl}’’ one ovary was so treated, the other ovary being left untouched. 
Cystic degeneration is always a danger in ovaries which are left in a pelvis which 
has been operated upon. This implantation of the ovary probably does not add 
to this danger greatly. Since only one ovarj”- was implanted in these three eases, 
the writer now is struck by his illogical optimism which would hope that the im- 
planted ovary would be the one to o^n^late preponderantly. 

Aftercare 

Nothing new of significance has been added by the operative techniques out- 
lined so far. These are standard procedures in the armamentarium of every 
operating gjmecologist. It would seem, then, that better results would come only 
from the aftercare and from this alone. If the tubal physiology is so damaged 
that it no longer is a conducting mechanism but is merely an inert hollow chan- 
nel forced open periodically by pressure from below, no amount of aftei’care will 
restore the damaged part. However, here is where optimism focuses attention. 

The patients were put on both sulfonamide therapy and penicillin therapy 
twentj^-four hours befoi’c surgerjq and this was continued for five to seven days 
after surgery. Forty-eight to seventy-two hours after surgery, the patient was 
insufflated "with pressures up to 200 mm. of mercury. Not infrequently passage 
of air was noted immediately. In the majority of cases, 77.5 per cent to be exact, 
this first air insufflation was unsuccessful, due pi’obably to edema of tlie tube, 
plus a certain amount of bleeding. Often while one is still operating on the 
tube, it will become edematous and increase enormously in size. The insufflations 
are done every three days thereafter until tubal patency is established and main- 
tained for three tests. These tests are interrupted only for menstrual flow. Un- 
fortunatelj', since the uterus decompresses itself of pressured gas upon the open- 
ing of only one tube, often only one tube can be kept open. Following establish- 
ment of patency on three successive tests — occasionally false negative results are 
given during the “spastic phase” of the tube — the patient then has a Lipiodol 
ulerotubogram to demonstrate tubal silliouette and patency. Early in the stud}’’, 
tubal peristalsis was followed using the fluoroscope. This is a valuable pro- 
cedure. Then, once patency is proved by uterotubogram, Lipiodol studies are 
done at two- to three-month intervals until pregnancy ensues. Of the group of 
patients operated upon who did not become pregnant, some twenty-two cases. 
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Tlic patient, wa.s given an adoptive child in the interim and i.« continuing her etTorl. A 
morn o.vtoiiHivo liydrosalpinx in Cape 1 did not ro.-^ull in failure hccati.'-c the tuhnl iniico.?a 
waa niiich Icph damaged than in tdther of theae tuhcH, alllKitigh the over-all dilatation in 
Caac ] wa-s greater. 




Fig. 4 . — Postoperative result showing reconstruction of both tubes, with eventual passage 
of oil on left nine months after surgery. Tube has been kept open for two years following 
surgery with no pregnancy ensuing. Hydrosalpinx found at surgery', and destruction of normal 
tubal architecture and physiology probably cause. A more extensive hydrosalpinx in Case 1 
did not defeat pregnancy. 


Istlmio Occlusion . — 

Case 1. — Success. Mrs. E. H. is a 36-year-old housewife, married eight year.s, with an 
imcurctted spontaneous abortion in 1939. Check-tip on the couple was normal but for tubal 
occlusion. The x-rays in Pig. 5 show the first and last uterotubograms in a series of six 




three x-ray pictures demonstrate postoperative result taken at three-month 
~ loUowingr surg-ery. Patient became pregnant two months after last uterotubogram, 
eie\en months after surgery. 
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over one your with failure to puHH beyond the iHlhinic portion in any. At operation, both 
tubes were, closed in the isthinic portion, but the fiinbrino were jnilont. Both opened on 
probing and the interstitial portion was normal. Air pas.sed at BSO turn, of mercury on the 
third postoperative day, and the next x-ray (Fig. .'5) diunonsi rates tubal jiatency one month 
after surgery. Pregnancy ensin'd during the next fertile period. The pjilient since has 
had a second normal pregnancy. 

Cask 2. — l''ailurc. Afrs. AI. B, is a .'!•! -year-old nurse, tnarried four years with pri- 
mary sterility. AVork-up of the couple was negative except for bilateral tubal occlusion 
at the uterotubal junction. The iir.st two x-ray.s (Fig. f>) demonstrate the first and last 
utorotubogr.'iiuH in a series of seven over ti one-year period with failure to pa.«.s I'loyond the 
isthinic portion in iiny. At oimralion, a bilateral old pelvic iiitlammatiori tvas found v/itli 
the ttdjes occluded and adherent in the anterior ciil-fle-sae. The right tube was iJomjilotely 
occluded in the proximal third whieh was reimplanted under direct vi.sion by bivalving 
of the uleruH, ns previously outlined. The left tube was probed open after the fimbria 
was circumcised, althongli it had been occluded tliroughmit its <’t‘ti|^ length. The post- 
operative x-rays show jiassage of oil freely on the right which was rtoinjilanted. The left 
tube wliich was jirobed open and eircamciseil failed to stay open. Failure to achieve preg- 
nancy here is dno jirobnbly to disorder of pliy.siology siibseqnent to implnntation of the 
right tube, whose rugae seemed normal but whose innervation may have been impaired 
in the resection and iin]ilnnlation. Fhe does have a patent channel but its conducting 
function ninsl be iniiniired. She is not pregnant as of one year following .surgery. 



Fig. 7. — First and last uterotubogi'ams over an ciglitccn-montli period dcmon.strating 
complete occlusion at the uterotubal Junction. The outer lialf of tlie right tube was reini- 
planted. Tlie left tube was probed and irrigated open. Patient became progn.ant first ovulation 
period after surgerj’’, hence no postoperative utcrotubograms can be submitted. Since it is im- 
possible to determine if tlie pregnancy was consummated via Uic implanted or the nonimplantecl 
tube, the latter must bo given tlie credit. 

Interstitial Occlusion . — 

Case 1- — Success. Airs. D. W. is a 30-year-old housewife with a primary sterility of 
eleven years. AVork-up of the couple was negative but for tubal occlusion. The panel of 
x-rays (Fig. 7) demonstrates the first and last utcrotubograms over an eighteen-month 
period showing no improvement in the complete bilateral occlusion at the uterotubal 
junction. At operation, tlie right tube was closed for the proximal third, was probed 
open, and passed saline. The left tube was destroj'ed by old adhesions in the proximal 
half. This was resected and tlie normal distal half was reiniplanted under direct vision by 
uterine bivalving. Air passed at 140 mm. of mercury on the third postoperative day. The 
patient became pregnant the first ovulation period following surgery, and no postoperative 
x-rays are available as a result. It is impossible to determine if the pregnancy was con- 
summated via the implanted or the nonimplanted tube, therefore the latter must be given 

the credit. 


% 




\ . 




Fig. 5. — ^Flrst and last uterotubogram In a series of six over one year with failure to pass 
beyond the isthniic portion in any. Postoperative result demonstrating tubal patency bilaterally 
one month after surgery. Pregnancy ensued with the accompanying fertile period. Patency 
achieved by probe and irrigation. 



Pig. 6. — First and last uterotubogram in series of seven over one year with failure to 
pass beyond isthmic portion in anj'. 

Postoperative result demonstrating passage freely on right, the Inner third of which was 
proDea open and irrigated, but which was reimplanted because interstitial portion was hope- 
lessly deluded. Left tube was probed open after flmbria was circumcised. This failed to stay 
open. Failure to achieve pregnancy probably due to disorder of physiology subsequent to im- 
plantation of tube. 
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Case 2. — Failure. Mrs. M. E. is a 29-year-old housewife whose primary sterility was 
of ten years’ duration. Check-up was normal except for a borderline count (40,000^000 
after treatment with thyroid and vitamins) on the part of the husband, and many small 
subserous fibroids. The first x-ray (Fig. 8) demonstrated the best uterotubogram of five 
demonstrating ultimate passage to the fimbriae on this, the best. This could not be re- 
peated on three subsequent attempts. At operation, there was bilateral occlusion of the 
pro.ximal third of the tube, but patency beyond was normal with normal fimbriae. A mul- 
tiple mj'omectomy was done with bilateral resection and implantation of the outer two- 
thirds of the tubes under direct vision. After operation, air passed bilaterally at 200 mm. 
of mercury on the third day. The postoperative uterotubogram demonstrates free flow 
with normal tubal architecture. The husband is questionably adequate as a partner. At 
the end of a year, an adoptive child was given to relieve emotional pressure. Efforts now 
are under way using the donor technique. Failure here may be on the husband’s side. 



Fiff. 8. — Best uterotubogram of five demonstrating ultimate passage to fimbriae on this, 
the best, but could not be repeated on the last three attempts. 

Postoperative uterotubogram demonstrating bilateral free flow with normal tubal archi- 
tecture. Husband unquestionably adequate partner. Have adopted child, meanwhile having 
uterotubograms at three-month intervals. Possible ultimate artificial insemination. 


Com'plete Obstruction . — 

Three patients have been studied in this group, two of whom had had previous 
bilateral salpingectomy and the other a tubal ligation. No successes are noted, and for 
ob\'ious reasons no x-rays are presented. The Estes’ technique with slight modification 
has been followed. The writer is to be criticized for having implanted only one ovary in 
each case, thus diminishing by some percentage the chances of intrauterine ovulation each 
month. With more sober consideration, his fear of cystic degeneration of the ovaries in 
their new site may be unfounded, since the original disease process requiring sacrifice of 
the tubes maj' cause later cystic degeneration of the ovaries in a high percentage of cases. 
I'io attempt is made to review the literature on this procedure, but good results are given 
in from only two to four per cent of the reported cases. The laparotomy may be defended 
by the specific request of the patient for an accurate survey of the tubal status. This is 
possible only bj' laparotomy. 


Results of Study 

In all, 4-3 patients were operated upon, 27 of Avliom were primarj’- sterility 
patients, and the remaining 16 were seeondarJ^ These latter cases included past 
spontaneous abortions, ectopic pregnancy, traumatic abortions, or term preg- 
nancies. Effort was made to establish the etiologj’’ of the tubal occlusion by his- 
toiy, but results were remarkably unsatisfactor 3 ^ Very few of the patients 
vouchsafed a storj^ of past gonorrhea, infection after abortion (spontaneous or 
induced), or knew of complications following normal pregnancy. These patients 
all were private patients and not clinic-type. 


TREATMENT OF THE MENOPAUSE 

WlIJ.TAM 11. PhIJLOIT, IVr.D,, PlIII,AI>KI.J'IiIA, l^\. 

(From the Vniou Jlmlth Ci.nh'r) 

A IjAIIGE ininihci' and varicly of llu‘ra]unilic! agant.s aro advoealed for the 
relief of the .syin])loni.s of llie nu'no{)an.se. This- .study ivas undertaken 
in order 1o compare the effecl.s of some ro])resr!itativ(’ type-s of such medica- 
tions on symptoms and vaginal smears of menopausal patients. 

Charactei'istics of Clinical Series 

Two hundred women in whom a clinical diagnosis of the menopausal 
syndrome was made form the subject of this stmly. They arc' memhers of the 
Union ITealth Center, a clinic established to ])rovido medical care for the 
Philadelphia members of the Internaticmal Cadies’ flarment Workers Union. 
The general economic, social, and cultural level of this groxij) is i)erha])S more 
uniform than that seen in the average clinic and ]U‘ivate pracUiec. Each i)a- 
tient had had a thorough medical and gynecological evaluation prior to re- 
ferral to the endocrine clinic. 


Taiu.i; I 


AOK 

NO.MIUTv or rATir.VTK 

i 1‘K.i: CKN-T or 200 i'atik.vts 

2-1-29 

-1 

2.0 

30-30 

M 

7.0 

40-40 

100 

50.0 

50-59 

79. 

39.5 

GO 

.3 

I 1.5 


Age distribution, according to decades, is shown in Table I. Onset of 
symptoms predated this study by three to five years, on the average. Of the 
200 patients, 115, or 57.5 per cent, were married and were living with their 
husbands. The others were either single, separated, or widowed. No cor- 
relation between marital status and severity of .symi)toms was apparent. 


Taju.k II 


JIENSTRUAn STATUS 

xusrnER OF 

I’ATIENTS 

I’ER CEXT or 

I’ATIEXTS 

AVERi\.GE AGE 

Eegular 

19 

9.5 


Irregular 

44 

22.0 


Amenorrhea 1 

137 



Natural 

78 

5G.9 

49.T 

Artificial 

59 

43.1 

46.4 

Panhysterectomy 

47 

79.7 

47.0 

Oophorectomy 

6 

10.15 

40.S 

lladium 

G 

10.15 

48. S _ 


Table II shows the menstrual status of our patients. Sixty-three were 
still menstruating, nineteen regularly. Fifty-nine had had an artificially w- 
cluced menopause, fifty-three by surgical means and six by radiation, uw 
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The jiistificaiioii for surgery then is simple. If all noiisurgical efforts are 
of no avail, then the patient is given a choice of adoption or of exploratory 
laparotomy. Earlier efforts to answer these things by peritoneoscopy and 
ciildoscopy were woefully inadequate. Exploratory laparotomy it must be, for 
only upon careful palpation of the tube, with evaluation of its potential (as well 
as that of the ovary) can proper surgical correction be undertaken. Adequate 
chemotherapy and antibiotic therapy must be employed. Finally, meticulous 
aftercare to insure continued patency of the tubal canal during the healing 
period must be done, night or dajq fair wind or foul. This latter cannot Idc 
overemphasized. 

Ill this day. of "semi-adoption” procedures, or artificial insemination, more 
liberty may be taken in surgical attack, either upon the female or the male. 
These couples are usually well deserving, for they have selected themselves as 
desirable by their untiring efforts to have a child of their own often long before 
they have appealed to the sterility expert. However, the male factor must have 
been evaluated and dispelled before surgery and not as a puzzled postoperative 
routine. 

Conclusions 

1. A series of 43 eases of primary and secondary sterility unrelieved by 
persistent pressure methods is presented. 

2. Success ill securing pregnancy througli surgical effort is graded directly 
by the amount of disorder of tubal function, of circulation, or of innervation. 

3. The hopefulness or hopelessne.ss of the situation can be evaluated only 
by exploratory laparotomy, if all other factors are normal or corrected. The 
patient must have an honest and careful recitation of the statistics of failure 
and of operative loss in advance. 

4. Persistent and conscientious aftercare is as important as the proper 
selection and execution of the surgical technique in continued relief of tubal 
occlusion. This must liegin two or three days after surgery and must follow 
until pregnancy is achieved. 

5. Roughly, four in ten patients so selected may have a child. The re- 
mainder at least have the consolation of trying every channel before adoption 
is undertaken. 

6. No successes are reported from implantation of the ovary in the uterine 
wall. 


707 Broadway 
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average age of the nineteen regularly menstruating women was 44 years, 5.7 
years lower than that of women with naturally occurring amenorrhea and 
patients with irregular menses were, on the average, 3.5 years jmunger than 
the group with amenorrhea. It would appear, therefore, that symptoms of 
the menopause may precede disturbances of the menses by at least two years 
and that complete amenorrhea maj'- be expected in only two-thirds of patients 
with climacteric sjnnptoms. 

Ninety-two and live tenths per cent of patients complained of hot flushes 
and 50 per cent of headaches. All patients presented symptoms of flushes 
and/or headaches. The incidence of symptoms is shown in Table III. Qual- 
itative differences in presenting symptoms between patients with artificially 
induced and naturallj’- occurring menopause were not observed. 

Drugs 

It is impractical to study all the preparations available, so that only 
representative members of each of the large classes were employed. Diethyl- 
stilbestrol was not included because it has already been carefully studied, and 
detailed information concerning its pharmacology and therapeutic effective- 
ness is in the literature.^’ ^ 

The therapeutic agents selected for study are as follows : alpha-estradiol 
(Progynon-DH), oral; alpha-estradiol benzoate (Progynon-B), parenteral; 
alpha-estradiol pellet, subcutaneous; bisdehj^drodoisynolic acid, oral; 3-4 bis 
(ni-methyl-p-proprionoxyphenyl) hexane (Meprane), oral; 4 :4'dehydroxy- 
alpha-delta-diphenyl-beta-delta-hexadiene (Dienestrol), oral; ephynal acetate 
(Ephynal Acetate), oral; estrone, parenteral; ethinyl estradiol (Estinyl), oral; 
methyl-bisdehydrodoisynolic acid, oral; mixed conjugated estrogens-equine 
(Premarin), oral. 


Table III 


SYMPTOMS 

ALL PATIENTS (200) 

NATURAL 

MENOPAUSE (141) ■ 

ARTIFICIAL 
MENOPAUSE (59) 

NUMBER 

PER CENT 

NUMBER 

•PER CENT 

NUMBER 

PER CENT 

Eluslies 

185 

92.5 

128 

90.8 

57 

96.6 

Headaches 

100 

50.0 

69 

48.9 

31 

52.5 

Nervousness 

45 

22.5 

33 

23.4 

12 

20.3 

Depression 

43 

21.5 ■ 

27 

19.1 

16 

27.1 

Fatigue 

24 

12.0 

17 

12.0 

7 

11.8 

Dizziness 

23 

11.5 

18 

12.7 i 

5 

8.4 

Insomnia 

20 

10.0 

13 

19.2 

7 

11.8 

Vague pains 

13 

6.5 

10 

7.1 

3 

5.1 


Methods 

Only patients whose symptoms could clearly be ascribed to the meno- 
pausal syndrome were included in this seiies. Psychotherapy, other than that 
consequent to the dispensation of medication, was avoided in order to elim- 
inate the factor of variable suggestion. Interviews were short and patients 
were kept to a faii'ly strict question and answer routine. 

In order to minimize hangover effects of one drug upon another, visits 
were spaced at five; to six-week intervals. The dose of each medication was 
adjusted until the minimum effective dose was obtained. This was considered 
to be achieved when all symptoms were relieved, but the patient continued to 
experience an occasional, fleeting and mild flush. The patient was then given 
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many in.stniices, these women worked tof'eflier in the same shop. Symptoms 
and reactions to thcra])y were di.scussed by lliem at leniitlh, and iicfrative .sutri'cs- 
tion was not. counteracted by reassurance oji the part of tin? interviewm*. Nausea, 
as a presenliiifr complaint, was usually relieved l)y estroyenic therapy. 

One of tlie ex])ccted consequences of estrogen atlminislration is endo- 
metrial ])roliferalion. Uterine bleeding can hardly be called an untoward ef- 
fect; nev('rthclcss, it is a reaction ojk* stiaves to avoid. Irregular uterine 
bleeding is common during the. menopause, and Te lande and JjenneU have 
pointed out that bbssling <luring estrogenic lhera]iy may be coincidental. 
G’hesc investigators ti-eatcd a series of control patients with jdienobarbital; 
bleeding occurred in tl.:] per cent. This figure is liigher than in tlieir estrogen- 
treated grou]). 'I’ahle 1\' shows a higlier ine.idenee of bleeding than is reported 
in most series. Pdeeding oeeiirred in (‘ighty-nine of the one hundred fifty- 
three women v.'ith intact uteri. Sixty-six of these. rei»orled the ])re.sence of a 
bloody vaginal diseliarge, whereas Iwenty-three ])atients were unaware of 
bleeding. AVlicn bleeding is re-evalnalcd in terms of therapeutic cpi.sodes, 
each of five to six weeks’ duration, the imu'denee is seen to he much le.ss ini- 
]>ressive (Table VI). 

T.\iii,!: V! 



1 r.KrouTiai . 

NOT im-or.Tiai , 

1 TOT.U, 
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al.o 1 

•JH j ]J.5 

S9 i 

•M.5 

JUeeding episodes 

92 1 

G.O.l 1 

2G ! 1.7 

118 1 

7,75 


The filudy coinpri.'jcs l.niiO thonipciitic epl.sodo.'!. 


In view of the long duration of this experiment, the liigh incidence of 
bleeding on a patient basis is to be cxi)eetcd. ^Moreover, the character of the 
study was Tinnvoidnbly such that the optimum conditions for the develop- 
ment of iilerinc bleeding Avere created. As soon as the minimal eiTective dose 
of any medication was determined, a now material Avas dispensed. Because 
this Avas frequently started in subtherapeutic dosage, an estrogen-AvithdraAval 
effect Avas produced. This serial admini.stration of drugs makes bleeding A’ery 
hard to intorjjrct. Doris Pliclps' maintains that cndojnetrinl actiA’ity may be 
influenced by hormonal effects operating several cycles prior to the one in 
question. 

Comparative costs arc shoAvn in Tabic IV. Cost calculations Avere made 
on the basis of the maintenance dose requii’ed by 100 per cent of relieved pa- 
tients, and are expressed in multiples of tlie cost of Estinyl and Dienestrol, 
Avhieli Avere the most economical of the preparations used. 

Analysis of Therapeutic Agents 

Alpha-estradiol (Progynon-DH) is probably identical Avith tlie follicular 
hormone. It is the dehydroxyestrin, resulting from the reduction of keto- 
liydroxyl estrin (estrone) to a secondary alcohol. It is expensiA'e and 80 to 
90 per cent of its potene 3 ’- is said to he lost on passage throngli tlie stomach. 
It appears to be most nseful AAdien cost is nnimportant and AAdien side reactions 
to other oral estrogenic preparations deAmlop. Eightj^-three and nine tenths 
per cent of patients treated Avith doses not exceeding 1.5 mg. Avere eoinpletelj' 
relicAmd. The incidence of nausea and bleeding AAms loAver than AAdth anj" 
other estrogen and the sense of general Avell-being folloA\dng adequate dosage 

Avas pronounced. • t. , 

Alpha-estradiol benzoate (Progjmon-B) is the ester of alpha-estractioi. 
Esterification plus suspension in oil prolongs its effectiveness Avithout decreas- 
ing its potency. Patients Avere Avell maintained on Aveekly doses of Proygn- 
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a new drug and the procedure repeated. The order of adniinistratioii was 
varied from patient to patient and in the same patient in order to minimize 
seasonal effects and the inflnence of previous medication. In many instances, 
the minimum effective dose of a substance was prescribed at a later date in 
order to verify its aecuraej^ 

Vaginal smears were taken at each clinic visit. Slides were prepared in 
duplicate, one stained according to the method of Shorr,®’ ^ the other, follow- 
ing the technique of Papanicolaou.'' Smears were read ^vithout information 
concerning the clinical picture. Comparison of vaginal smear changes with 
variations in the clinical response was not made until completion of the study. 
Only those cases in which the diagnosis of cancer was suspected were 'dis- 
cussed. 

Results 

The comparative effects of therapy, incidence of nausea and bleeding, and 
relative costs of the preparations used are shomi in Table IV. With the ex- 
ception of Eplijmal Acetate, bisdehydrodoisjaiolic acid and its methylated 
form, SO per cent or more of patients were relieved completely of symptoms 
by all the drugs employed. Although many patients showed partial response 
to Ephynal Acetate, bisdehydrodoisjaiolic acid and its methylated form, com- 
plete relief was not obtained in most instances. This may be due to insuf- 
ficient dosage. 

In a study of this kind, it is difficult to achieve adequate levels of each 
drug in every patient because of the complicating effects of nausea, bleeding, 
and patient resistance. Followng complete control of symptoms with one 
preparation, change to another was occasionally refused. Furthermore, if the 
new drug Avas given in insufficient amounts, it was not unusual for the patient 
to object to an increase, attributing the return of her symptoms to the medica- 
tion itself rather than to the inadequacy of the dose. Since the minimal ef- 
fective dose Avas not ahvays attainable, response to therapy Avas estimated on 
the basis of patients Avho had obtained complete relief of symptoms. Dose 
equivalents are listed in Table V. 

Table Y 


DOSES 

(ONLY DOSES USED IN THIS STUDA-- ARE CHARTED) 


PERCENT “ 
COMPLETELY 
RELIEVED 

PROGYNON-DH 

MEPRANE 

DIENESTROL 

ESTINYL 

PREMARIN 

0-9 






10-19 



0.2 



20-29 




0.02 

0.625 

30-39 


1.0 




40-49 




0.025 


50-59 

0.5 

2.0 




60-69 



0.5 


1.25 

70-79 






80-89 



1.0 



90-99 

1.0 

3.0 

1.5 

0.05 

2.5 


The incidence of nausea in this series is higher than that usually reported 
A\dth estrogenic therapy. A drug Avas considered nauseating Avhen its further 
use Avas refused by the patient and Avhen the nausea could be elicited a sec- 
ond time at a later date. NotAvithstanding these precautions, the incidence of 
nausea may be high because of the nature of the patients in this series. In 
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In onr .soi’ies, liowovcr, blccditij' was more frcrjuiMiUy associated wit)} the use 
oC Mepranc Hum witli any otlicr preparation. Since tlie vatrinal smear re- 
sponses following its use were no more jn-ononneed than with other potent 
estrogens, wo holiove that the. enVet on the endometrium suggested by onr 
tigurcs for bleeding are open to (lUeslioTi. 3\Iepranc is an economical, v.-ell- 
tolcratecl, and potent estrogen whieli may have a useful place in the therapy 
of the meno])ausc and dcsei-ves further investigation Avitli regard to the pro- 
duction of bleeding. 


4:4,'dchydroxy-al])ha-bota-della-hexadiene (Dienestrol) is related ehern- 
icnlly to diethylstilbestrol. It is a i)otenl estrogenic mat(;rial which is in the 
same general economic classification as I'istinyl. All re])orts oti this material 
suggest that the ituddence of untoward reactions is low. B.'irnes”'' treated a 
group of thirteen, and Ibakoff, Paschkis. and Bantarow** a group of forty 
menopausal Avomen without ])i-oduc.ing nausea in a single case on any do.se. 


Sikkcnia and Severinghaus"'-’ 


found the m:it(;rial to be free of nauseating ef- 


fects in doses of less than O.o mg. whereas Finkler and Pecker'" reported 


nausea in 4.3 per cent of their seventy ])atients. 


In general, atrophic, vaginal smears .showed the ex])ecled estrogenic effect 
coincident witli control of symjjtoms. This corr(>.s])ondon(n‘ was Tinted by 
Pinklcr and Becker.'-’’ Bakoff, Paschkis, and Cmitarow,-’ however, report 
that “the dosage necessary to obtain a vagiiuil smear rc.sponse was in most 
instances consideimbly biglier than the dosage neec.^^sary to obtain a good 
clinical response.” In this study the vaginal smear rcs))onse produced by 
Dienestrol paralleled very closely that observed in patients treated with 
Estinyl and Meprane. This was particularly noticeable when these dnig.s 
were administered in eflectivo do.scs to the same ])alient in turn. 

Of ninety-eight patients treated with Dienostrol, 90.8 per cent showed 
complete relief of .symptoms. Ninety per cent of these Avere maintained on 
daily doses of I.O mg. or less. Dienestrol exhibits ])otcncy, ease of admin- 
istration, relatively Ioav incidence of side reactions, and economy, Avhich 
makes it a valuable agent for the therapy of the menopause. The general 
sense of Avell-heing, hoAvever, is not marked. This Avas leflected in tlic small 
percentage of patients avIio specified preference for Dienestrol over other 
preparations. 


dl-alpha-tocopherol acetate (Ephynal Acetate.) is the .synthetic acetic 
ester of A'itamin E Avhieh possesses biological potency equal to the purified 
naturally occurring vitamin. The rationale for the use of this material in 
the menopause is not clearly established. It is said that clcT-augement of 
gonadoti‘opic acthuty may be associated in some eases Avitli Aitamin E de- 
ficienej''.-^ The steroid nature and chemical configuration of this substance 
may bear some relation to its juirported effects in the menopause. It com- 
pletely relicAmd the symptoms of 26.1 per cent of sixty -five patients Avitli doses 
of 75 and 150 mg. daily. The effect of still larger doses appears to deseiwe 
study, sinee many patients avIio had been refractory to the loAver dose re- 
sponded to the higher one. Although incompletely relieAmd, another 26 per 
cent Avere improved AAdth doses up to 150 mg. The question of dosage is still 
equiAmeal, hoAvcAmr, for Hain and Sym-’’ reported response to 12 mg. of toco- 
pherol daily and Christy-* aehieA’-ed satisfactory relief in tAventy-three of 
tAventy-five patients Avith 10 to 30 mg. dailjG 

NotAAdthstanding the large doses used, EiThyTial Acetate produced slight 
nausea in only one patient. No gi'oss bleeding Avas reported but microscopic 
hleedino’ was observed in one case. The presence of blood in this patient s 
Arnginarsmear Avas likely unrelated to the effects of therapy. Even transitoiy 
suggestions of toxicity Avere absent. Ephynal Acetate exerts no signihcant 
effect upon the vaginal smear. 
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on-B, altliougli in some series injections were required eveiy three® to^ five 
daysd® Neither bleeding nor nausea was reported, although many patients 
were maintained on it for as long as three months. Control of symptoms was 
readily achieved and weekly maintenance doses of 0.33 to 0.66 mg. kept pa- 
tients asymptomatic. 

Alpha-estradiol pellets are crystals of alpha-estradiol compressed into 
25 mg. cylinders. Forty-three patients received an implant of 25 mg. and 
two patients, because of their previous high estrogenic needs, were given two 
pellets (50 mg.). Forty-three of these fortj^-five patients were completely re- 
lieved of symptoms. Of the two failures, one was a patient who required four 
times the usual dose of other estrogens. Her theoretical need was for three 
to four pellets, but she was given two and was only partially relieved. The 
other patient considered this therapy unsuccessful because of the ijersistence 
of headaches, although her flushes disappeared. Her headaches were not 
menopausal in character ; however, because of the equivocal nature of the re- 
sponse, this patient was classified as a failure. 

Ail other patients heartily endorsed this form of therapy. Only women 
who had been hysterectomized received pellet implantation. Occasionally, 
evanescent breast pain was reported. No other untoward reactions were ob- 
served. The duration of therapeutic response seems to Im from four to eight 
months %vith an average of six months. 

Pellets containing alpha-estradiol,^^ alpha-estradiol benzoate,^® alpha- 
estradiol diproprionate,^® estrone,®' diethylstilbestrol,® and crystalline es- 
trogens from pregnant mare urine^® have been successfully employed by 
otliei'S. The paucity of untoward reactions to this form of therapj’- has been 
repeatedly observed,”' although Twombly^® iioted a rather high oc- 

currence of breast changes (50 per cent of cases), cervical leucoplakia, and 
increase in size of pre-existing myomas. Because of the reported high in- 
cidence of uterine bleeding,^^> the use of these pellets should be reserved 
for patients who have had a hysterectomy. The implantation of a pellet in a 
woman at the time of panhysterectomy may possibly prevent the abrupt onset 
of menopausal symptoms. 

No information as to cost can be given since pellets of alpha-estradiol are 
not yet commercially available. 

Bisdehydrodoisjniolie acid is synthetic dl-l-eth3d-2-methyl-7-hydroxy-l,2, 
3,4,-tetra-hydro-2-phenanthrene carboxylic acid, an oxidative derivative of 
d-equinalin. It and its methylated deriAmtive have been used extensively in 
Europe. 

_ This material is not commercially aAmilable and therefore has no price 
listing.^ Its use in Europe indicated that it Avas a potent, Avell-tolerated drug 
prodiming ail the physiologic effects of estrogen.^^' Its use in doses of 0.1 
to 0.3 mg. gaA’-e complete relief to 16.6 per cent of patients and partial I'elief 
to an additional 33.2 per cent. In no instance did the beneficial effects of 
therapy pei’sist longer than tAventy-eight days after the medication Avas with- 
draAATi. Nausea developed in three, and abdominal pain in tAvo of tAventy- 
four patients. Tavo patients complained of Amginal spotting. 

In the doses used, bisdehydrodoisynolie acid appeared to be relatively in- 
efficient in eoiitrolling menopausal symptoms. The incidence of nausea Avas 
great and claims made for this drug could not be .substantiated. 

3-4-bis(m-methyl-p-proprionoxyphenyl) hexane (Meprane) is a synthetic 
compound more closely related to the diethylstilbestrol sei’ies than to the 
naturally derwed estrogens. This material aa'os used in doses not exceeding 
3 mg. daily and completely relieved the symptoms of 81.5 per cent of patients 
treated. The incidence of nausea AAms relatively Ioav, comparing Aveli AAdth 
Dienestrol in this regard. Lin'*® likcAAise noted this tolerance to the drug. 
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as cosily ns the, most economical in’cparalions used, j\})art from cost, this 
material appears to have advantaj^es over iimny of the oral f;st ro{?en.s. Ninety- 
five and eight tenths ])er cent, of palienis treated with .'5,75 mg, or le.ss daily 
obtained complete ladiof of symptoms. Tliis satisfactory re.sponse Iia.s been 
noted by other workers.”^'"' J^rogynon-DH i.s the only oral esirogen which 
produced less nausea and bleeding than I’remarin. General tonic cfi'ccts v/ere 
noteworthy and the greatest ])ereenlage of jiatimits who e.Kpre.ssed clear-cut 
preferences for any drug designated Premai-in, This estrogen appears to he 
moderately effective in promoting cornifiealion of the atropliic vaginal smear. 

Symptomatic Rc.sponse to Therapy 

Re.sponse to therapiy was freipienlly dramatic with disappearance of all 
symptoms oeeurring simultaneously. "When relief v.-as more gradual, certain 
.symptom relationshijis were noted. Jleadaehos ajipeared to remain more 
refractory to thera])y than flushes and often rerpiired larger doses for com- 
plete relief. Alleviation of insomnia appeared to ]mrallcl closely relief of 
flushes. Although excellent rcs))onse was noted in many cases, nervousness 
and dcpre.ssiou were the mo.st resistant of all .sym])toms to thernp.v. The ad- 
ministration of lai’ger doses of drugs to efieet control of these .symptoms was 
not attempted. Vague bone and joint i)ains, paresthesias and other mi.scel- 
laneous .symptoms were often relieved with aderpiate doses of medication. 

Certain patients, whose .symi)toms ap})earcd to be adequately controlled, 
complained of return of headaches and/or flushes at regular intervals. Ques- 
tioning revealed that these episodes eorre.s])onded with the times of the ex- 
pected menses. This phenomenon occurred in patients who had had pan- 
hysterectomics and in whom the ])resencc of ovjirian tis.suc was most unlikely. 
Increasing the dose of e.strogon usually suppre.ssed these cycles. This peri- 
odicity obviously cannot be ascribed to the ovary in these patients and some 
other explanation must be considered. In this connection, the possible roles 
of the adrenal and the pituitary come to mind. The rhythmic increase in 
pain and nodidarity in the breasts of some untreated oophoreetomized women 
is also of interest. 

Every patient could be completely relieved of her menopausal .symptoms 
by one or another of the oral preparations administered. 

Vaginal Smears 

In this series of two hundred patients, no smears were found which were 
positive for cancer. Two were considered suspicious but investigation with 
dilatation, curettage, and cervical biopsy revealed an endometrial polyi? hi 
one ease, whereas no pathology could be demonstrated in the second. When 
smears were atrophic, primitive and even bizarre cells were occasionally ob- 
served. The administration of estrogen always eliminated doubt as to the 
character of these cells. 

Failure to find genital cancer in this group of two hundred menopaxbsal 
■women may be attributed to the fact that periodic examinations and prophy- 
lactic therapy of precancerous lesions of the pelvic organs are routine. All 
patients must be given clearance by the Gjmecologieal Department before they 
are referred to the Endocrine Department for therapy of their menopausal 
symptoms. 

Because of variation in the production of estrogen by the ovaries of men- 
struating women, changes in the vaginal smear were not consistent ivith the 
type or amount of therapy; therefore, smears of amenorrheic patients only 
were used to interpret treatment responses. 
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Epliynal Acetate is an expensiA'-e preparation. Its role in the tlierapj of 
the menopanse has still to be established. Its apparent freedom from toxicity 
makes it a potentially valuable agent for the treatment of the menopausal 
patient Avho bleeds easily with estrogens. It does not appear to act as a 
placebo since inadequate quantities of other drugs caused return of symptoms 
in patients Avho had been effectively controlled Avith Ephynal Acetate. 

Estrone is a ketohydroxy estrin derived from urine, usually from the 
urine of pregnant mares. It is an excretory metabolic product of alpha- 
estradiol. In the majority of patients, 0.4 to 1.0 mg. each Aveek Avas the ef- 
fective maintenance dose. Bleeding occurred occasionally, but continuous 
therapy Avas ofteii given over a period of many months. No other untoAvard 
effects \vere j-eported. Estrone is a moderately costly estrogenic preparation 
AAdiich is neither as effective nor as prolonged in action as alpha-estradiol 
benzoate. 

Exact biological eompai'ison of estrone and alpha-estradiol benzoate is 
difficult. This aa^s recognized 1:y The League of Nations Health Organization, 
and this Council recommended that biological units be abandoned and that 
relatNe potencies be discussed in milligrams. Clinically, one rat unit ap- 
-pears to be the equivalent of ten international units and relative doses of 
estrone and alpha-estradiol benzoate may usually be determined in this AAm 3 ’-. 
Patients differ so radically’’ in their relatiA'e responses to these tAAm materials, 
hoAvever, that one must not expect this ratio to hold in all instances. 

Ethinjd estradiol (Estin.yl) is a potent relative of alpha-estradiol AAuth 
an ethinjd group on the 17-carbon atom of the phenanthrene nucleus. It is 
about five times as effective as parenteral alpha-estradiol but approximately 
25 times more potent than oral alpha-estradiol.® It is the most potent es- 
trogen aAmilable and it produces its pharmacological effects in smaller doses 
than anj^ other drug knoAA’u. It is one of the tAvo most economical materials 
used in this study. Ease of administration AA'as apparent in that 94.2 per cent 
of all patients Avere completely relieA'ed. Ninet 3 ’'-six ])er cent of these re- 
quired no more than 0.05 mg. dailj’’ for satisfactory maintenance. 

Nausea Avas produced more frequentlj^ Avith this drug than AAuth any other 
(9.4 per cent), and bleeding Avas a common complication. NcA'-ertheless, AAdien 
clear-cut subjectiA^e preference to any drug AAms Amiced, Estin.yl Avas more fre- 
quentlj’’ preferred than any medication, excepting Premarin aaOiIcIi led b.y a slight 
margin. Estrogenic effect on the Amginal smear Avas nsuallj'- commensurate 
Avith improA’-ement of sjnnptoms. The economy of Estinjd, coupled Avith its 
ability to produce rapid relief of symptoms makes it a ijartieularly useful 
medication for the routine therapj’" of the menopause. 

Methjdbisdehj’-drodois.ynolic acid (methjd ester, dl-l-eth.yl-2-methjd-7-h3^- 
droxy-l,2,3,4-tetrah3^dro-2-phenanthrene carboxylic acid) Avas used in doses 
of 0.05 to 2 mg. daily and gaAm complete relief to 40 per cent of patients 
treated. HoAvcAmr, seAmn of the fourteen Avomen relicAmd had mild pretreat- 
ment menopausal complaints. Its pharmacologic and biologic activity is 
similar to the previously discussed bisdehj’-drodoisynolic acid. 

The high incidence of nausea (11.4 per cent) and the Ioav therapeutic re- 
sponse are not in keeping Avith the reports of European iiiAmstigators. The 
results Avith methjdbisdehydrodoisjmolic acid are, in general, similar to those 
obseiwed Avith the demethylated form and together suggest that the usefulness 
of the materials may be less than originallj’’ belieA'^ed. 

Premarin (mixed conjugated estrogens) is derived from the urine of preg- 
nant mares and contains a mixture of the excretory products of alpha- 
estradiol as AAi’oll as small amounts of other estrogen.s of equine origin. Sodium 
estrone sulfate is the major component of this prej)aration. It is four times 
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f), Altlioiigli liysicroctoinizc.d Avoitieii may be well controlled v.'ilii oral 
medie.iilion, most of our ])ntients preferred alplin-esf radiol pellet implantation. 
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Control smears of patients Avitli anienorrliea showed 24 per cent to be of 
the atrophic variety (Grade I, preponderance of basal or deep cells and 
abundant polymorphonuclear leucocytes) ; 45 per cent were of the moderately 
severe type (Grade II, deep cells, variable numbers of epithelial cells and 
poljanorphonaelear leucocytes) ; 12 per cent showed slight estrogen deficiency 
(Grade III, predominance of noncornified epithelial elements, rare deep cells 
and occasional polymorphonuclear leucocytes) ; and 19 per cent showed full 
estrogen effect (Grade IV, with predominance of cornified cells, rare poly- 
morphonuclear leucocytes and little mucus). 

In general, flushes were of greatest intensity in patients Avith vaginal 
smears of Grades I and II and less prominent in Grades III and IV. Frequent 
exceptions Avere seen, hoAvever. Although the vaginal smear may be of occasional 
value in an equivocal case, its routine application for diagnosis and evaluation of 
therapy in the menopausal Avoman is unnecessary. It does, hoAvever, enable the 
physician to detect microscopic bleeding. In accordance AAdth the experience of 
other investigators^^’ vaginal smear response to therapy in this series shoAved 
no necessary correlation AAuth symptomatic relief. There appeared to be, how- 
ever, more correlation betAveen the clinical response and the Arnginal smear 
than betAveen the smear and the dose of medication emplojmd.'^ After satis- 
factory relief of symptoms Avith any of the estrogens employed, a much 
greater increase in the dose Avas required to improve further the vaginal 
smear. 

Analysis of the influence of each medication on the vaginal smear Avas 
performed in tAvo Avays. The relative effects of different medications in the 
same patient Avere compared Avith the average effects of Amrious medications 
in different patients. These tAvo methods of analysis shoAved fairly close 
agreement. 

Estin}!, Diencstrol, and Meprane produced similar vaginal smear changes 
in the same patients and caused the same general range of response in dif- 
ferent patients. In decreasing order of effect Avere Premarin, alpha-estradiol 
pellets, methylbisdehydrodoisynolic acid and Ephynal Aeetate. 

Summary 

Tavo hundred Avomen Avith a clinical diagnosis of the menopausal syn- 
drome Avere studied. These Avomen Avere treated AAdth a Amriety of medica- 
tions advocated for the therapy of the menopause. Response of symptoms and 
vaginal smears Avere determined. The incidence of undesirable effects Avas 
also noted. On the basis of these evaluations a comparison of the various med- 
ications used is presented. 

Conclusions 

1. No single oral medication used in this study Avas universally effective 
in relieving menopausal complaints Avithout the production of undesirable 
side effects. 

2. It Avas possible, howcAmr, to relicA'^e menopausal symptoms in all our 
patients by the oral administration of one or another of the prepai’ations em- 
ployed. 

3. No deleterious effects may be anticipated as a consequence of estro- 
genic therapy proAdding the patient is under constant, careful supei’Adsion. 

4. Although the vaginal smear may often be correlated Avith the symptom 
response, many exceptions exist and it appears to have little value for routine 
use. Occasional vaginal smears should be taken at intervals to detect micro- 
scopic bleeding. 
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1. Morphine sulfate prain J/f) (.01 Orn.) : TJio /irpl <1o.“o v.an pivf^n w!i<?ri labor painK 
wore slronp atul ropular, nr wbon the nervix ivri« ap{»roximaf<;ly -I cm. flilatcfl. Biib?efpient 

worn given a.s nocoFsary, but. not more frequenlly fbari ov(>ry tbrec hour.-. One half of 
tlio (loFo was atlmini.slorcd intravenoii.sly (grain 1/.12 — .00;1 Gin.) and flic rc'-l .‘■tibcufaneouHly, 
or all subculaneously, depending upon the need for annlge.«ia. 

2. Atropine sulfate grain 1/100 (.0 mg.); This was given intnivcnou^ly 10 to lo 
minutes i)rior to expected delivery, prineipally to faeilitate admini.vtraf ion of the inhalation 
anc.sthe.sia. 

3. Anesthesia for clclivertj: Nitroms oxide nr cyclopropane was employed a.s needed. 
In the latter part of the .sorie,s regional block anesthesi.a was employed to eliminate the 
re.sidr.'itory dopre.ssant etTcot of inhalation ane.slhctic.s. 

In orclci' to oltlain more tl.'itn on the cfrect.s of morpliinc without .supple- 
mental inlialation ano-slliesiti, forly-two j)atient.s were given morphine alone h.v 
the following schedule: 

1. Morphine sulfate in doH<‘K of grain l/.S (.OO.Sl Gtn.) was given intravenously when 
labor was definitely c.st!ibli.‘-hed and thereafter at the cliscrelion of the obstetrician. 

2. Atropine was given as before. 

3. Anesthesia- for (lelivcrp: As many women as possible were delivered under regional 
anesthesia. 

The results oht.'iined compared favorably with previous invc.stigation.s 
carried out by jMeugert in ID-ll.* 

The second group included twenty patients who received morphine and 
Prostigmine according to the following .schedule: 

1. Morphine sulfate grain 1/G (.01 Gm.) : Given a.o in previou.s .seric.s. 

2. Prostigmine (.5 mg.) intramuscularly: When labor was well c.stablishcd or cervical 
dilatation was approximately 4 cm., the total do.so of morphine was repeated as necessary, 
but tlio Prostigmine was given not more often than every four hours. 

3. Atropine: As before. 

4. Anesthesia- for delivery: Nitrous oxide and/or cyclopropane. 

The dose of Prostigmine was limited because its cfl’ect upon the uterus is 
not known. However, there was no decrease in the average length of labor in 
this group. The analgesic effect of this combination was not materially different 
from that of the previous series. It was considered desirable to use this com- 
bination in view of Slaughter’s'^ recent work indicating that the analgesic cft’eel 
of morphine is enhanced hj'^ Prostigmine. lie suggested that acetylcholine plays 
a part in the potentiation of the morphine effect. Pesults in this small series 
were not very conclusive. 

The third group consisted of thirty-two patients in whom iMcthadon was 
used. 

This drug is accredited with exceptionally good analgesic effects on ex- 
perimental animals and it has been suggested as an agent which might have 
possibilities as an analgesic in obstetrics.® The first six patients were on the 
following schedule : 

1. Methadon 5 mg. subcutaneously: The first dose was given as in previous schedules 
and repeated every 3 to 4 hours. 

2. Atropine sidfate grain 1/100 (.0 mg.) also as before. 

3. Anesthesia for delivery: As indicated. 

This dosage was found to be inadequate and the initial dose was increased 
to 10 mg. followed by 5 mg. every 3 to 4 hours. Later, it was necessary to in- 
crease the dose to 10 mg., followed by 10 mg. eveiy 1 to 2 hours because the 



A EEPORT ON COMPARATIVE STUDIES OF NEWER DRUGS USED 
FOR OBSTETRICAL ANALGESIA 

E. J. Smith, M.D., and S. P. Nagity, M.D,, Iowa City, Iowa 

(From the Departments of Pharmacology and Obstetrics and Gynecology, State University 

of Iowa College of Medicine) 

T hese studies* were undertaken to determine the clinical suitability of 
certain new analgesic drugs for pain relief during labor. 

1, 3, diinethyl-4-plien3d-4-propionoxy pijieridine hydrochloride, Nisentil, a 
short-acting compound given the serial number Nu 1196 was the principal object 
of this investigation. The chemical s 3 mtliesis and the pharmacologic action of 
this drug have been described Ziering and Lee,^ Holland and Gross,^ and 
RandaU and Lehmann.^ Morphine, Methadon, and combinations of morphine 
Avith Prostigmine or scopolamine Avere also emplojmd. 

Methods 

The clinical estimation of analgesia during labor is difficult because of 
numerous variable factors. Consequentlj'’, all observations Avere made by one 
person in order to secure an evaluation largely devoid of the personal equation. 
As a control on the observations "of this indiAudual the reactions of the patient 
and of the attending obstetrician AAuth regard to the eifectiA^eness of the anal- 
gesia AA^ere considered. If these all agreed that labor pains AA'ere appreeiablj’' 
eased, the drug effect AA^as considered good. Failure of the drug to produce the 
desired result Avas readil}'’ apparent, but evaluation of the effect as fair or in- 
different AA-'as difficult. Patients vary AAddefy in tlieir tolerance to visceral and 
somatic pain. Many patients can be kept fairly comfortable during the first 
stage of labor with almost anj^ available analgesic drugs, but during the ex- 
pulsive phase of tlie second stage greater analgesia is required than can be given 
Avithout jeopai’dizing the fetus. Consequently, it becomes necessary to ad- 
minister supplementaiy anesthetic agents by inhalation or injection to keep the 
patient comfortable and permit AAffiatever deliveiy procedures maj'- be indicated. 
None of tlie results could be considered excellent because perfect analgesia Avas 
obtained onlj’- bj*- the supplemental administration of gaseous anesthetics or the 
use of regional block, e.g., caudal and spinal anesthesia. 

Records Avere kept on “Keysort” cards AAdiich facilitated the collection and 
comparison of data. The information thus obtained AA^as then critically graded 
and tabulated on a large chart, significant portions of Avhich are included in this 
report. Some selection of cases AAms emplojmd early in the studj^, in that only 
essentiallj^ normal obstetric patients AA'ere used. Later, after no untoAA'ard effect 
of the drug had been noted, onlj' those patients Avere excluded in Avhom the drug 
AA'as not giA'en as directed, or AA'as given too late in labor to haA'e any effect. 

Observations Avere first made on the effects of morphine in order to establisli 
a base line for compai-ison of the effects of tlie otlier drugs. 

The first series studied included tAX'elve patients receiAung morphine sulfate 
according to the folloAving schedule : 

‘Supported in part by a grant from HofCmann-La Roche. Inc. 


695 



SMITH AND NAHYJ'y 


()!JS 


Am. }. Oh*.i, ii 

V)V) 


iipproxinintoly ])er cent, had "prood’' aiialgasia. h’i fly-two jjalicnts received 
Nil lino ill 20 111 }^. or loss doses stiheufanoou.sly. Twenty-ono, or 40 ])t‘r cent, 
Jiad “good” analgesia, .Si.Kly-st.'ven patients received Nn 1190 in 00 mg. doses 
.snbcntancously. I’liirly ])atients, or upproxiinalely 45 ])er cent, liad “good’" 
analgesia. Oral Nu 1 190 comhinod with snheutanoons dosage gives a lower per- 
centage of “good” results, 5 i)atients out of twenty-four having “good” anal- 


gesia. 
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AVilli any drug used in ol)st(‘tric.s, a factor probably of inon; concern than 
analgesia is the cfi'ecl on the baby. In trying to evaluate thc-se efTeets a miniber 
of other factors must bo eonsidi'rod, such as antepartum and intrapartum com- 
plications, type of delivery, and anesthetics used. At the outset of this study, 
most deliveries were conducted under eyeloprojianc or nitrous oxide, or a com- 
bination of the two agents. Later, saddle block anesthesia was used more fre- 
quently. Therefore, for evaluating fetal depre.ssion. the patients have lieen 
divided into three groups: those delivered under regional or spinal ancstlic.sia: 
those under inhalation anesthesia; and tho.se under combinations of regional 
or spinal and inhalation. 

Fetal depression was .iudged by the time of onset of sjiontaneous breathing, 
the degree of cyanosis, muscle tone, time required for revival of dcprc.sscd bnbic.s, 
and methods employed for resuscitation (Table II). In final evaluation of the 
drugs, the time up to the onset of spontaneous breathing and the time required 
for resuscitation have been most significant. 

Revival time was considered as that required to initiate good crying or 
breathing to the point where it was felt safe to leave the infant. Some babies 
who cried immediately became apneic later and took longer to arouse. Table II 
shows the various analgesic drugs and indicates the degree of respiratory de- 
pression of the fetus obtained in each group. 

In the entire group there Avas a total of 324 mothers and 330 infants (in- 
cluding six sets of twins). One hundred eighty-six mothers (192 infants) re- 
ceived Nu 1196 either alone or Avith scopolamine. One hundred forty-three 
mothers receded Nu 1196 alone. 

Antepartum complications included three patients AAith h.A’pertension, three 
AAdth diabetes mellitus, fiA^e Avith pre-eclampsia, one in premature labor, one 
AAuth chronic nephritis, one Avith sjqjhilis, one Avith a congenital heart lesion 
(intraAmntric'ular septal defect), one Avith Friedreich’s ataxia and one Avith a 

contracted pelvis. . , t i i mi vpp 

Intrapartum complications included eight cases of prolonged labor. 

patients had retained placentas and resultant hemorrhages of over 600 e.c. 
These complications Avere scattered through the various groups and appeared to 
have no relation to the drugs used. The drugs did not tend to aggravate exist- 
ing complications. 
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desired degree of analgesia Avas not obtained. Beeause of the poor analgesia 
and the prolongation of respiratory depression of the newborn, even with small 
doses, this drug was considered unsatisfactory for obstetric analgesia and the 
series Avas discontinued. 

Nil 1196 Avas first used under the folloAidiig schedule : 

1. 1196 10 mg. subcutaneously: The first dose was given when the patient was 
definitely in labor or when cervical dilation had reached approximately 4 cm. Subsequent 
doses were injected at one-hour intervals, as necessary. The final dose was not to be given 
during the last hour before delivery. 

2. Atropine: As before. 

3. Anesthesia for delivery: Eegional or spinal anesthesia is preferred to inhalation 
agents, whenever feasible. 

Because of the limited analgesic effect of 10 mg. of Nu 1196 the dose Avas 
gradually increased until 30 mg, every hour Avere given. At first an attempt 
AA^as made to omit the administration of the drug Avithin the last hour before 
delivery. Later, hoAvever, this precaution Aims abandoned in order to ascertain 
the time after an injection Aidien the respirator^’^ depressant action is most 
marked, 

Nu 1196 Avas also given orally according to the folloAving schedule: 

1. Nv, 1196 30 mg. orally, 15 mg. subcutaneously: The oral dose was given only to 
those patients from whom food had been u-ithheld for several liours and who were definitely 
in labor. The 15 mg. subcutaneous doses were started at the same time or later, and Avere 
repeated every hour as necessary. 

2. Atropine: As before. 

3. Anesthesia for delivery: Saddle blocks were preferred, but regional or inhalation 
anesthesia was used occasionally. 

The dose Avas later increased to 40 mg. orally and 20 mg. subcutaneously. 

_ Nu 1196 Avas also given in 20 mg. doses Avith scopolamine in doses of 1/150 
grains (.432 mg.) repeated tAvo to three times to produce amnesia, at the dis- 
cretion of the obstetrician. Nu 1196 Avas gNen at the same time or more often. 

In the morphine-scopolamine group the patients received morphine and 
scopolamine in a similar manner. 

Results and Discussion 

Side reactions Avere not severe in any group and Avere confined largely to 
nausea and emesis. Patients receiving Methadon occasionally complained of 
tingling in the area in Avliich the drug Avas given. Nu 1196 seemed to have 
moderate hypnotic power Avhile Methadon appeared to have none. 

Analgesia Avas rated as indicated in Table I for the various drugs Avhich 
are grouped alone or in combinations, and in some eases according to the amount 
and manner of administration. 

As stated earlier, it was most difficult to be dogmatic about the degree of 
analgesia except in those cases designated “good.” Accordingly, in interpre- 
tation of the results, the number of “good” cases is the significant factor. In 
those Avho^ received scopolamine the factor of amnesia made the determination 
of analgesia almost impossible and certainly unreliable. 

Patients who received morphine and morphine-Prostigmine had the loAvest 
percentage of “good” analgesia. Of the fifty-four patients receiving morphine, 
ten, or approximately 19 per cent, had “good” analgesia. Twenty patients re- 
ceived morphine and Prostigmine. Three, or approximately 15 per cent, had 
“good” analgesia. Of the thirty-tAvo patients receiving Methadon, thirteen, or 
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111 Table II indicating fetal depression, jiaticnts are grouped according to 
the tyjie of anesthesia used for delivery. However, with certain drugs, all the 
mothers were delivered under inhalation anesthesia and had to be compared with 
similar groups. 

Among the seven patients who received idctliadon and were delivered under 
regional anesthesia, five babies cried within the first 15 seconds, but two were 
secondarily depressed and required more than one minute of stimulation to 
initiate good crying. 

As indicated earlier, this drug was discontinued because respiratory de- 
pression increased greatly as dosage was augmented. 

Of the eighteen patients given inorjihine and delivered under regional 
anesthesia, ten, or 56 per cent, of the balhcs cried witiiin the first 15 seconds; 
three, or IT per cent, wore deiircssed and required more than one minute of 
stimulation. 

Of the fourteen patients given Nu 1196 in 20 mg. or sm.aller doses who 
delivered under regional anesthesia, eleven, or 79 per cent, of the babies cried 
within the first 15 seconds, !ind two, or 14 ])er cent, were dejiressed, i.e., required 
more than one minute of stimulation to initiate good crying and breathing. Of 
the thirty-eight babies of patients who received 30 mg. of Nu 1196 and delivered 
under regional anesthesia, twenty-five, or 66 per cent, cried within the first 15 
seconds, and six, or 16 per cent, required more than one minute of stimulation 
to initiate good crying and breatliing. 

Adding scopolamine to Nu 1196 appcai’cd to increase the tendency to apnea 
in the babies of the twelve patients delivered under I'cgional anesthesia. Only 
six of the babies cried within the first 15 seconds and two .showed some degree 
of respiratory depression. 

In patients receiving Nu 1196 orally and subcutaneously, there were no 
cases delivered under regional anesthesia alone, but fifteen were delivered under 
inhalation ane.sthesia and four of the babies were depressed. Among the nine 
women delivered with regional-inhalation combination three babies were de- 
pressed. AVhether this depression was due to the anesthetic or the longer action 
of the analgesic drug given orally is not known. 

In thirty-two patients who received morjihine and scopolamine and delivered 
under inhalation anesthesia, sixteen of the babies cried within the first 15 
seconds; fourteen were depressed and required more than one minute of stimula- 
tion to initiate good breathing and crying. 

In twenty-three patients who received morphine alone and delivered under 
inhalation anesthesia, thirteen of the babies cried within the first 15 seconds; 
eleven of the babies w'ere depressed. 

Tw'enty patients received morphine and Prostigmine and delivered under 
gas ane.sthesia. In this group seventeen of the babies cried within the first 15 
seconds while 5 -were depressed. 

These results are summarized in Table III. 

In some of the groups delivered under regional anesthesia an attempt was 
made to correlate the fetal depression -with time of administration of the drug. 
The results are showm in Table IV. 

In those cases marked 'with an asterisk on the chart there w'ere other signifi- 
cant factors, e.g., one baby delivered by breech extraction and the other by 
difficult low^’ forceps, which more likely caused the depression than the drug 
administered With Methadon the depressions occurred wffien the drug wms 
administered 3 to 4 hours before deliveiy. With morphine, the depression ap- 
peared to occur during the 31 to 240 minute period after administration. JNu 
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began to brcatlie and cry iinincdialoly afler birih and appeared to be in excellent 
condition when ti-ansfciTcd to the nurscr3'. Twelve hours after birth it was 
found dead. Autopsy findings .showed asj)iration and acute asphy-xia. 

Summary 

1. Nil 1196 (Niscntil) was given subcutaneou.sh' in 30 mg. or smaller doses 
to one hundred eighty-six patients. It compared favoi-Jibly in analgesia with any 
of the other drugs em])loyed. Greater flexibility' in repeated administration 
of the drug was possible because of its short action. 

2. Administered orally'’, Nu 1196 (Niscntil) did not seem to prolong or 
enhance the degree of analgesia. Its effect was not. as great as when given 
parentcrally'. Nu 1196 with scopolamine was given to forty -three mothers. 
h''etal depression in this group was greater than when the drug was used alone. 

3. Nu 1196 (Ni.sentil) appeared to have a moderate liypnotic effect on the 
mothers and produced somewhat le.ss fetal de])rossion than any of the other 
drugs used. Depression seemed mo.st likely to occur in the 31 to 120 minute 
period after administration. There wei*e no ante- or neonatal deaths attribu- 
table to the drug. 

4. MoiTihine used alone in the amounts .stated gave less analgesia than Nu 
1196. There was no appreciable difference in analgesia wlien Prostigmine was 
added to morphine. 

5. Methadon in larger doses gave nearly' the same degree of analgesia as 
Nu 1196 but when given in larger do.ses there was marked fetal depre.s.sion. Its 
use was therefore discontinued. 

6. Side effects were minimal with all drugs. Nausea and emesis were most 
prominent, A few patients receiving Jlethadon complained of tingling at the 
area of injection. 

7. There was no increase in the incidence of operative deliveries attribu- 
table to Nu 1196. 

The authors desire to express their grateful appreciation of tlie lielpful suggestions 
and criticisms given this project by Dr. E. G. Gross of the Department of Pharmacology and 
Dr. S. C. Cullen of the Division of Anesthesiology- of the Department of Surgery. 
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1196 in doses of 20 mg. or less caused no significant depression. With Nu 1196 
in 30 mg. doses, the depression appeared to occur in the 31 to 120 minute period 
after atoinistration with the largest number in the 31 to 60 minute period. 

Table III 


DRUG 

TYPE ANESTHESLV 

NO. CASES 

SPONTANEOUS 
BREATHING 
1-15 SECONDS 

DEPRESSED 

Nu 119S 10-20 mg. 

Eegional 

14 

11 

2 

Nu 1196 30 mg. 

Regional 

38 

25 

6 

Nu 1196 and scopola- 

Eegional 

12 

6 

4 

mine 

Methadon 

Eegional 

7 

5 

2 

Morphine 

Eegional 

IS 

10 

3 

Morpliine and sco- 
polamine 

Inhalation 

32 Mothers - 

33 Babies 

16 

14 

Morphine 

Inhalation 

23 

13 

11 

Morphine and Pro- 

Inhalation 

20 

17 

5 

stigmine 

Nu 1196 and scopola- 

Inhalation 

21 

10 

10 

mine 

Nu 1196 and scopola- 
mine 

Inhalation and 
regional 

10 

5 

3 

Summary of 

All types 

32 

21 

11 

Methadon 

Summary of 

All traes 

54 

29 

19 

morphine 

Summary Nu 1196 

All types 

52 

30 

11 

10-20 mg. 

Summary Nu 1196 

30 mg. 

All types 

67 Motliers 

69 Babies 

47 

14 


Table IV 





TIME 

INTERVAL BEFORE DELiraRT 

(MINUTES) 


DRUG 


NO. 

CASES 

0-30 

31-60 

61-120 

121-180 

181-240 ! 

240 

PLUS 

Methadon | 

Motliers 

7 

0 

0 

3 

0 

3 

1 

Depressed 

Babies 






2 

1 

Jilorphine | 

Mothers 

18 

1 

4 

5 

6 

1 

1 

Depressed 

Babies 


0 

2 

1 




Nu 1196 1 

10-20 mg. 

Mothers 

14 

1 

1 

4 

4 

3 

1 

Depressed 

Babies 




1* 



1* 

Nu 1196 ] 

30 mg. 

1 Mothers 

37 

0 

15 

14 

5 

1 

2 

■ Depressed 
Babies 


0 

4 

2 




’Significant factors 

discussed 

above. 







Average lengths of labor did not appear to be influenced by any of the 
drags used. The incidence of operative deliveries increased ■with the use of 
regional block anesthesia and was comparable in each series of analgesic drugs 
used. 

Except for the neonatal mortality among definitely premature babies and 
monsters, there was one death possibly attributable to the analgesic agent. This 
occurred in a baby whose mother received morphine. The baby was of good size, 
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Fig, 1. — Cervical biopsy, May 12, 1947. Note tl»c profusion of functioning cervical glands and 

the inflammatory reaction. 



2. — Operative specimen (cervix). Note similarity in appearance to Fig. 1- 



DIFFUSE ADENOSIS: A EAEE INVASIVE LESION OF 

THE UTERUS 


Heinrich 'W. Neidhardt, M.D., and James T. Downs, III, M.D., 

GfAL\T2STON, TeXAS 

(From the Departments of Tathotogy, and of Ohstetrics and Gynecology, University of Texas 

Medical Branch) 

T he purpose of this paper is to present a condition, the nature of which has 
not lieen satisfactorilj’' explained in terms of any of the familiar processes 
known to occur in the cervix and uterus. The authors have been unable to 
find a reference in the literature to any condition similar to that which is 
about to he deserilied. 

The term “diffuse adenosis’' was chosen to describe a unique process 
affecting the entire uterus, cervix, and parametrium, and characterized by the 
presence of innumerable mucus-secreting glands in the affected tissues. In 
the selection of this term there is no intended implication as to the exact 
nature of the condition ; however, the resemblance of the infiltrations to true 
cervical glands is apparent. In view of the course of the case under con- 
sideration, it would seem likelj’- that this condition had its origin in the 
cervical glands, since the disease had apparently been present in the cervix 
for several months. This observation would immediately raise the question 
of a malignancy arising in the cervical glands. 

The probabilitj’- of this condition representing a form of invasive car- 
cinoma certainly cannot be denied since the evidence of invasion is un- 
equivocal, although the cytological evidences of malignancy are not striking. 
In any ease, carcinoma of this type has not been encountered in the authors’ 
experience. 

It has been stated by Te Linde in the chapter on endometriosis in his 
textbook. Operative Gynecology that excessive growth and invasiveness with- 
out malignant characteristics are limited in the human being to the glandular 
and stromal elements of the endometrium. If the condition under discussion 
could be considered nonmalignant, a comparison to adenomyosis might be 
justified. 

A condition of the sort described above occurred in a 44-3'ear-old Avoman who was first 
seen on the Gynecology Service in May, 1947, at which time she complained of excessive 
vaginal bleeding with pain in the left side and back. The previous menstrual historj' AA*as that 
of regular periods occurring every twenty-eight to thirty-one days, lasting eight days. She had 
had thirteen living children and three abortions. The physical examination revealed a chron- 
ically ill woman, about 45 years of age, ivho showed slight elevation of the blood pressure, a 
temperature of 99.4° P., and a pulse rate of SO. The uterus was enlarged to twice its normal 
size and was freely movable. The cendx was greatly enlarged and bled freely on manipula- 
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The cleftlike spaces were present in llic myometrium and fundus, the lower uterine segment, 
and the stroma of the cervix. Both tubes showed subscrosal hemorrhages. The rigid tube 
measured approximately 110 mm. in length and 5 mm. in diameter in the proximal portion 
and 43 mm. in the distal portion. The left tube showed similar characteristics. They sec- 
tioned with moderate ease, showing some thickening of the wall. The ovaries averaged 30 
mm. in greatest dimension and sectioned with moderate ease displaying hemorrhagic follicles 
and a corpus lutcum. 


s' . .■ 

' ' i I' 1 - * « 1' ' 1 . 

" . - ' r ' i. .* i 










Fig. 4. 






Fig. 5. 


Pig. 4. — Operative specimen. Jlyometrium showing cystic space lined by inucus-lypc 
cylindrical epithelium. These were encountered tliroughout the myometrium. (See Fig. 7.) 

Fig. 5. — Operative specimen. Parametidum. Note pre.sence of glandular elements and fat 
cells in upper left. 


Microscopic Findings . — Section through the cervix showed rather marked coagulation 
necrosis of the covering epithelium, much of which was desquamated. The fibromuscular 
stroma was diffusely infiltrated with innumerable regular-appearing cervical glands showing 
marked secretory activity. The nuclei were small and uniform appearing. The glands had 
essentially the same appearance in all portions of the section. The remainder of the stroma 
was infiltrated with round cells. Section through the uterus showed a moderately atrophic 
endometrium and typical glands which showed no evidence of secretory activity. The stroma 
showed considerable tendency to fibrous metaplasia. Other sections showed in addition to the 
usual endometrial glands, atypical slightly irregular glands showing much secretory activity- 
The cytoplasm of the cells contained secretorj- vacuoles and the glands bore a resemblance 
to ordinary cervical glands. The myometrium also showed diffuse scatterings of similar 
mucus-secreting glands still bearing a striking resemblance to cervical glands. Most of the 
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tion. The laboratory examinatiou was negative except for a red blood count of 3.3 million 
\nth lO.l Gm. of hemoglobin and 10,700 white blood cells. 

A dilatation and curettage, performed a few days after admission to the hospital, 
resulted in a pathological diagnosis of acute and chronic cystic cervicitis, the endometrial 
scrapings apparently being indistinguishable histologically from the cervical biopsy. 

During the months of June and July the patient was readmitted and treated on three 
different occasions and at each time cervical biopsies revealed an acute and chronic cervieits 
with numerous mucus-secreting glands present in the cervical fragments. 



Fig. 3. — Operative specimen. Endometrium showing both typical proliferative endometrial 
glands and the aberrant mucus-type glands. Compare with Fig. 2. 

On November 3 the patient was readmitted for the fourth time with the same com- 
plaints. During this admission a bilateral salpingo-oophorectomy and total hysterectomy 
were performed. At operation there appeared to be a chronic indurative process involving the 
anterior uterine wall, and the bladder floor, the parametrium, and the vaginal cuff. In the 
parametrium, especially between the uterus and bladder, and extending to each wall of the 
pelvis, yellowish plaques were noted which exuded a gelatinous material on section. Post- 
operative recovery was uneventful and the patient was dismissed on November IS. 

Complete description of organs and tissues removed was as follows: 

Gross Description. — The specimen consisted of a uterus including the cervix, both tubes, 
and ovaries (Pig. 7). The uterus including cervix measured 110 by 90 by 50 mm. The cervical 
os was patent. The surface was pinkish gray in color with a granular appearance. Tire endo- 
metrial carnty contained a large blood clot. The endometrium measured about 1 mm. in thick- 
ness. The myometrium showed asymmetrical thickening measuring from 22 to 30 mm. in thick- 
ness. The cut surface of the myometrium had a whorled fibrous appearance and there were 
numerous irregular eleftUke spaces seen, varying in size from 1 to G mm. in greatest dimension. 
Jtost of these contained gelatinous material and a few contained a small amount of blood. 





rig. 7. — Operative specimen. See text for description. 


Discussion 

In tlie management of this case, two points should he considered. Hys- 
terectomy was delayed because of the very evident infection of the cervix, 
which was partially controlled by local measures, antibiotics, and an electro- 
conization. Perhaps irradiation therapy .should have been given soonei', but 
the uncertain nature of the condition and the general well-being of the pa- 
tient delayed this measure until there Avas proved malignancy. 

The subsequent development of the squamous-cell carcinoma in the 
vaginal vault presented a complicating factor in the management of this case, 
and, presumably, should be regarded as independent of the adenomatous 
lesions. The likelihood of its origin from the Arnginal mucous membrane is 
strengthened by the fact that other sites of origin haA'^e been ruled out. 

Summary 

1. A ease of an atypical invasive glandular lesion of cerAux and uterus 
Avas presented. 

2. Discussion of the clinical management Avas given. 

Reference 

To Linde, Eichard W.: Operative Gynecology, Philadelphia, 1946, J. B. Lippincott Company, 
Chapter 22. 
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from a situation in wliicli tlie rate of loss tlirough the dural puncture is 
greater than the rate of restoration by the choroid plexus. The rate of leak- 
age depends chiefly on the si/c of the puncture and the time at which the pa- 
tient assumes the upright position. The rate of re-formation of spinal fluid 
is dependent on the tonicity and volume of water in the blood and interstitial 
spaces. Water which is fi'ce to influence the formation and absorption of 
cerebrospinal fluid (which we term “free water” for convenience) is water 
that is in excess of the prior demands for water made by the more vital func- 
tions of temperature regulation, maintenance of blood volume, urine forma- 
tion, and pulmonary respiration. Water that is hypotonic is more elTective in 
increasing the volume of cerebrospinal fluid. A large percentage of post- 
partum patients do not have a volume of hypotonic water available in suf- 
ficient quantity to maintain the new foianation of cerebrospinal fluid at a rate 
which can compensate for a relatively lai-ge loss by leakage. '‘Free water” 
is probably markedly reduced in these ])atients by the less than normal intake 
of fluid and food diiring labor and the first few days of the puerperinm 
coupled with the larger than normal losses of water during the same period. 
The fluid output is larger than normal because of the increased elimination 
of water with sodium salts that results from the hormonal changes of the 
puerperium and because of the eonsidei*able blood loss during the third stage 
of labor and the postpartum flow of lochia I'ubra. 

Methods 

These facts have justified the trial of two possible means of reducing the 
incidence of postspinal headache : 

1. To decrease the rate of loss of cerebrospinal fluid by minimizing the 
size of the lumbar puncture wound. 

2. To increase the rate of formation of cerebrospinal fluid by enlarging 
the volume of “free water” in the postpai’tum patient. 

1. The size of the dural opening may be decreased by attention to several 
details regarding the needle and the technique of lumbar inuicture but the 
primary factor is the diameter of the spinal needle. We therefore tried a 24 
gauge spinal needle. Lumbar piTncture with a 24 gaiige spinal needle requires 
the aid of a double needle*^' system (a needle within a needle) because of the 
great flexibility of the long 24 gauge needle. The prmciple of the doiihle 
needle originated with Hoyt in 1922.^ In the United States there has been 
no double needle commercially available since the Hoyt needle was discon- 
tinued for lack of general acceptance.^ The outer needle is a 20 gauge, 7.5 
cm. spinal needle. The inner needle is 24 gauge, 10 cm. which accurately fits 
the outer needle. Each of the two needles have their own stylets. 

The 24 gauge needle allows spinal fluid to flow so slowly that, for speed 
and convenience, the anesthetic drug should be in solution, e.g., Pontoeaine, 
Metycaine, or Nupereaine. The 20 gauge needle, with its stylet in place, is in- 
troduced through the anesthetized skin wheal and subcutaneous area to 
the interspinous ligament or ligamentuni fla^mm. A resistance greater tlnm 
subeutaneoiis tissue is felt at this depth, where the point of the needle_ is 
within 1 cm. of the dura. The stylet is removed and the 24 gauge needle, vdth 
its own stylet in place, is then passed through .the lumen of the 20 gauge 
needle into the subarachnoid space. In early trials the tendency is either to 
push the 20 gauge needle too far so as to puncture the dui’a or to stop at a 
point short ol the ligament. If the 20 gauge needle is in correct position the 
puncture of the dura by the inner 24 gauge needle is easily and gently ac- 

•The double needle which we have been using is that suggested by Mr. Oscar Schwidetzky 
of Becton, Dickinson and Company in response to our inquiry. 



THE PEEVENTION OP HEADACHE AFTER SPINAL ANALGESIA 
FOR VAGINAL DELIVERY BY THE USE OF HYDRATION 
AND A 24 GAUGE NEEDLE 

Barnett A. Greene, M.D., Morris Goldsimith, M.D., and 
Samuel Lichtig, M.D., Brooklyn, N. Y. 

(From the Broohlyn Women's Hospital) 

T he postspinal lieadache is a serious objection to tlie use of spinal anal- 
gesia in obstetrics. Before we devoted extra attention to avoiding it, our 
obstetricians were reluctant to have their patients receive spinal analgesia. 

Incidence 

The incidence of this complication in several reports of spinal anesthesia 
for vaginal delivery has varied from 20 per cent^ to zero.^ Most observers 
find it too frequent to be disregarded. These apparently conflicting exper- 
iences are confusing unless the problem of postspinal headache is understood 
as depending on a large number of subtle factors which may influence the ob- 
served incidence of headache. 

The apparently greater importance of the postspinal headache problem 
in our service is attributable to the following factors ; 

a. The majority of our patients are up and out of bed on the first or sec- 
ond postpartum day. 

b. Ours are largely private cases and the patients do not hesitate to voice 
their complaints. 

c. The patients are chiefly of the Mediterranean and Semitic peoples 
^Yhoso threshold for the perception or complaint of pain is lower than that 
of the Negro, Asiatic, and Scandinavian groups, 
d, Postspinal headaches in our patients are carefully sought and reported. 

The complaint, however, is never solicited of the patient. 

These factors are variables which prevent comparison ivith any series 
of eases reported by others, even when the technique of spinal anesthesia 
has been identical. "We have, therefore, controlled our results by our own 
earlier experience with the same group of obstetricians and the same tjqies of 
patients. 

Pathogenesis 

We began this study in February, 1947. Out of many diverse and con- 
flicting statements in more than one hundred articles, we formulated the fol- 
lowing as a working basis. The common type of postspinal headache is due to 
leakage of spinal fluid through the persisting opening in the dura with the 
consequent development of a subnormal volume and pressure of cerebrospinal 
fluid. This, in turn, leads to dilatation of intracranial veins and, in the up- 
right position, to traction on the anchoring structures of the brain, the stimuli 
directly causative of lieadache. The subnormal volume of spinal fluid results 
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tically significant in view of the mathematical finding that this difference is 
larger than three times the standard error of the difference.® Tliis result is 
especially remarkable when it is realized that even a single complaint of 
headache on one day sufficed to bring the patient to our attention and record. 
Furthermore, fhe 24 gauge series was done by anesthetists learning to use the 
24 gauge needle. We suspect that the single severe licadaehe in the 24 gauge 
series was the result of an inadvertent puncture uith the 20 gauge portion of the 
"double needle.” We now test eveiy "double needle” puncture for an ac- 
cidental puncture with the 20 gauge needle by withdrawing the 24 gauge 
needle before removing the 20 gauge needle. A 20 gauge needle puncture is 
quite likely to be followed by a moderate or severe headache in our experience 
with postpartum patients. Seven patients were deliberately punctured -with 
a 20 gauge needle ; four developed headache ; two suffered to a severe degree. 
We were unable to continue the 20 gauge series to obtain the number of cases 
required for statistically significant results. 

The following observations on the incidence of headache after spinal 
anesthesia for cesarean section confirm the importance of the gauge of spinal 
needle ; 


Tabi.e II. Pehcentack op Headaches in Cesarean Section 



NO. OP 

patients 

MILD 

MODERATE 

SEVERE 

TOTAL 

16 Gauge needle (with ureteral catlie- 

26 

15 

0 

27 

42 

ter for continuous spinal anesthe- 
sia) 

20 Gauge needle 

32 

18.7 

0 

0 

18.7 

22 Gauge needle 

26 

3.8 

3.8 

0 

7,7 


These groups show a decrease in headache incidence with each reduction 
in size of needle diameter. In spite of the small number of cases, there is 
tested statistical significance in the difference between the 16 gauge and the 
22 gauge series. Especially noteworthy is the comparative incidence of head- 
aches of severe degree. 

We have tried to determine the value of hydration by the follovdng two 
series : 


Table ni. Percentage op Headaches in Vaginal Deliveries 



NO. OP 
PATIENTS 

MILD 

MARKED 

SEVERE 

TOTAL 

22 Gauge needle without Pituitrin and 
water 

93 

8 

12 

6 

26 

22 Gauge needle with Pituitrin and 
water 

108 

6.5 

2.8 

0.9 

10 


These two series differed only ivith respect to the special effort to increase 
hydration in one group by the use of Pituitrin and encouraged drinking of 
water. Patients were not infoi’med of the reason for these orders. 

The incidence of 26 per cent in the 22 gauge series without hydration was 
decreased to 10 per cent in the 22 gauge series with hydration, a difference of 
verified statistical significance.® Of equal importance is the fact that the head- 
aches in the latter group were largely of the mild variety. Further evidence 
of the value of forced hydration, although not conclusive in itself, is our 
experience with three eases accidentally punctured with the 20 gauge outer 
needle in our early trial of the double needle system. These three cases were 
given Pituitrin and water to prevent the expected headache. One headache 
occurred and that one was very mild, a single complaint for only one day. 
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complished. When the inner needle readily passes beyond the point of the 
outer needle, it is most probable that the former is in the subarachnoid space. 
The spinal fluid comes out so slowly that one should Avait and watch the hub 
of the needle for a few seconds. If fluid does not come, the stylet of the 24 
gauge needle is reinserted and the two needles are pushed on as one unit un- 
til the projecting inner needle is felt to pierce the dura. 

2. The Amlume of “free AAmter” is increased by encouraging Avater drink- 
ing during and after labor. Ten glasses of fluids are ordered for each of the first 
tAAm days after deliAmry. When dehydration or blood loss is greater than 
usual, the patient receives one or more infusions during or after labor, as a 
rule, 1 L, of 5 to 10 per cent glucose in distilled Avater, administered sloAvl 3 ^ 
Normal saline is less effective than distilled AA^ater AAdth glucose. As an aid 
in retaining “free AAmter” in the bodj^ Ave utilize the antidiuretic property 
of AAdiole posterior pituitary extract. The dosage is 10 units of posterior pitu- 
itary extract (1 e.c. of obstetrical Pitnitrin) injected hypodermically every 
12 hours for three doses. Posterior pituitary extract increases reabsorption 
of Acater by the renal tubular cells AAdiile alloAving a disproportionately larger 
excretion of sodium ions.® 

No breast difficulties have been observed despite the large proportion of 
our patients Avho do not nurse their infants. This is due in part probably to 
the prophylactic use of estrogenic drugs. 

Headache, Diagnosis and Classification 

Residents and obstetricians Avere encouraged to cooperate in recording 
and reporting all headaches, although little effort Avas needed in this direction 
Avith most of our staff. IWiere an obstetrician or patient is aAvare of the fact 
that a spinal puncture has been performed, there is a tendency for either of 
them to attribute any headache to the lumbar tap. It is therefore necessary 
that the criteria of a true postspinal headache be used in the diagnosis of a 
headache. A headache Avas judged to be of spinal origin Avhen it Avas ag- 
gravated by sitting up and relieved by lying doAvn. A headache Avas counted 
even if it AA^as complained of onlj’- once or lasted one day, in A\hich case it Avas 
classified as “mild”; if it Avas present on more than one day it Avas considered 
to be “moderate”; if it prevented the patient from getting out of bed or per- 
sisted for fiAm days it Avas “seAmre.” 


Results 

We have attempted to CAmluate the influence of the size of the needle by 
the f olloAving tAvo series ; 


Table I, Percentage op Headaches 


■ 

NO. OP 

patients 

MILD 

moderate 

SEVERE 

TOTAL 

Zi! (iauge needle without Pituitrin 
and water 

93 

8 

12 

6 

26 

24 Gauge needle ■without Pituitrin 
and water 

120 

0.8 

0.8 

0.8 

2.5 


These tAvo series of vaginal deliveries Avere anesthetized by the same per- 
sonnel; all receh'-ed Nupercaine and glucose intraspinally ; all Avex’e accorded 
routine postpartum care and obseiwation ; none recehmd any special proply’'- 
lactie measure against headache. 

The incidence of 26 per cent in the 22 gaixge series Avas reduced to 2.5 per 
cent in the 24 gauge series. The difference betAveen the tAvo series is statis- 
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followed by a lieadaclie. A patient punctured with a 16 gauge needle may be 
less likely to suffer a beadaclic than one punctured with a 20 gauge needle 
contrary to expectation according to the leakage theoi-y, if the former is 
favored* by secondary factors which influence the complaint of postspinal 
headache. These secondary factors arc : 

a. The duration of horizontal position after punelure,- 

b. the threshold for pain and readiness to comphiin ; 

c. the presence of stimuli wliich distract attention from lioadache; 

d. the coincidental use of analge.«ics for wound pain, and, finally, but most 
important, 

e. the state of hydration. 

The value of administering parenteral fluids has been repeatedly re- 
ported.’-'*'^® The relationship between the stale of hydration and the suscepti- 
bility to postspinal headache, however, has been emphasized only by Masser- 
man.® The varying degrees of hydration among apparently normally hydrated 
patients seem to us to be an essential but overlooked factor in the seemingly 
unpredictable incidence of a postspinal headache. Solomon** measured lumbar 
spinal fluid pressure at varying intervals after lumbar puncture in a series of 
psychiatric patients. Many showed a persistently .subnormal pressure; others, 
however, rapidly and .spontaneously restored the pressure to normal. Cush- 
ing*’' established the fact that the drinking of water influences the hydration 
of the cereln’ospinal canal. "Weed*® and Kubie*® demonstrated the close rela- 
tionship between intravenous hypotonic fluid and cerebrospinal flind volume, 
"We noted the apparently small volume and low pressure of spinal fluid in 
many dehydrated surgical patients. Alpers*® observed that the patients who 
were susceptible to a postspinal headache developed an unusually low spinal- 
fluid pressiu’e at the end of withdrawal of 25 c.c. spinal fluid, indicating that 
they had a low initial volume and a slow rate of re-formation of spinal fluid. 
All of these points led us to believe that we might decrease the incidence and 
severity of the headache by increasing body hydration prophylactically. By 
insuring a positive water balance, especially with Avater not boxrnd by sodium 
ions, Ave might increase the rate of restoration of cerebrospinal fluid A'olume 
and pressure so as to offset the loss by dural leakage. 

The reported Amlue of posterior pituitary extract in the prcAmiition and 
treatment of postspinal headache*®’ *■*’ *® is best explained by its knoAxm 
property of increasing the hydration of the cerebrospinal axis, as shoAvn by 
its use in the clinical reproduction of epileptiform seizures.®® There has not 
been any convincing eAudenee published to indicate any specific secretory 
effect of Pituitrin on cerebrospinal flxiid. It has been established, hoAvever, 
that posterior pituitary extract is antidiuretic AA’hile alloAxang a dispropor- 
tionate excretion of sodium ions in the urine. We ha Am therefore employed 
Pituitrin as an auxiliary means of insuring hydration in the event the patient 
fails to folloAv the order to drink ten glasses of fluid a day during the first 
tAvo days post partum. 

The validity of this reasoning has been confirmed by the results obtained 
by comparing the tAvo series of cases done Avith the 22 gauge needle. Improved 
hydration, produced by encouraged drinking of Avater and three doses of 
Pituitrin, reduced the probability of a headache from 1 in 4 to 1 in 10. Sup- 
portive cAddence is afforded by the px'opliylactic effect of large infusions in 
preventing headache in every one of the fcAv eases in AAdxieh such restorative 
therapy Avas indicated by cluiically evident dehydration or blood loss. _ 

The factor of adequate hydration is Amry helpful in understanding the 
folloAving observations : 
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The relative efficacy of reducing the needle size as compared vritli in- 
creasing hydration is clear. The 24 gauge needle produced a far greater im- 
provement over the 22 gauge control series than did the use of Pituitrin 
and increased drinking of water. 

The use of Pituitrin alone, without the forcing of fluids, was not tested 
because Zappala’' and others had found it valueless. In four cases in which 
Pituitrin was given but water had been inadvertently not encouraged head- 
ache occurred in every instance. This experience is not significant ; neverthe- 
less, it discourages any idea of a specific value of Pituitrin alone in the forma- 
tion of cerebrospinal fluid, as was once believed. 

Another relevant observation concerning the value of hydration is the 
finding in five cases that headache was prolonged and severe whenever the 
obstetrician ordered any dehydration therapy, e.g., oral magnesium sulfate, 
for relief of a postspinal headache. Such measures, once highly recommended 
for the treatment of headache due to leakage of spinal fluid, are definitely 
contraindicated. The aggravation of postspinal headache by dehydration is 
to be expected in view of the experimental evidence that oral magnesium 
sulfate lowers spinal fluid pressure® and that dehydration increases the fre- 
quency and severity of headache experimentally induced by drainage of 
spinal fluid.® 

Discussion 

The importance of the size of the dural opening has been stressed in the 
literature for many years. Tet this essential feature in the best-supported 
theory of the pathogenesis of common variety of postspinal headache still is 
not accepted universally. Raney and Raney reject the leakage theory and 
favor an explanation depending on cervical spinal trauma during positioning 
for the spinal puncture. Adler^^ stresses the psychogenic causation. Wein- 
traub, Antine and Raphael,^® who have employed the 22 gauge needle only to 
continue to meet a high incidence of headache, have lost faith in the leakage 
theory and have sought some other explanation such as orthostatic hypo- 
tension follovdng evacuation of an abdomen distended by a full-term fetus. 
Compressive abdominal dressings have been tried before^® with some success 
but are destined to be of incomplete benefit as long as the fundamental factors 
of leakage and inadequate re-formation of cerebrospinal fluid are not properly 
understood. A low cerebrospinal fluid pressure may be temporarily raised by 
a rise in intra-abdominal pressure. Without reducing leakage or increasing 
cerebrospinal fluid formation, the prevention of postspinal headache is on an 
uncertain basis. 

The fact which has disturbed many anesthetists who have tried to prevent 
postspinal headache with the use of a 22 gauge needle is that the complaint 
has eontimied to appear in significant incidence despite the use of so fine a 
needle. The absence of a commercially available 24 gauge needle in this 
country and the general unawareness of the practicabilit 3 ' of a 24 gauge 
needle have encouraged the belief that the limit of prevention of leakage had 
been I'oaehed. Our experience confix'ms anew the value and praeticabilitj^ 
of reducing the size of a dural puncture to that created by a 24 gauge needle. 

_ The fact that headache still appeared in 2.6 per cent of cases punctured 
with a 24 gauge needle indicates that, if we are to eliminate postspinal head- 
ache completely, attention must be directed toward other factoi's in its patho- 
genesis. It has long been knomi that the problem of postspinal headache is 
complicated bj* variables other than the size of the dural puncture. The 
existence of these other detei'minants of a postspinal headache is suggested 
by ihe fact that lumbar puncture even with a 16 gauge needle is not always 
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that each does not exclndc the use of the other. In fact, it is onr current prac- 
tice to use both so as to try for a record even better than the 2.5 per cent noted 
in the 24 gauge series of cases Avithout increased hydration. 

Summary 

1. "We have employed the “ leakage theory” of the pathogenesis of po.st- 
spinal headache Avhich may be stated as folloAvs : 

a. Postpuncture leakage permits a fall in cerebrospinal fluid Amlume and 
pressure which, in turn, causes dilatation and traction of anchoring, 
vascular cerebral structures. If this pain-producing process exceeds 
the pain threshold of the patient, the result is a typical postspinal 
headache. 

b. Postpuncture leakage is proportionate to the diameter of the spinal 
puncture needle. 

c. The restoration of cerebrospinal fluid is related to the state of hydra- 
tion and is decreased by the presence of other demands Avhich compete 
for body water. 

d. The upright position increases the rate of leakage ajid aggraAmtes the 
changes in the cerebral attachments and veins. 

2. Postpartum patients, as a group, are more susceptible to the appear- 
ance of postspinal headache than any other class of patient for spinal anes- 
thesia because they tend to be more dehydrated, they are more quickly 
ambulatory, and their pain threshold is loAver. 

3. The development, rationale, and technique of using a 24 gauge spinal 
needle are described. 

4. The importance of hydration, aided by the antidiuretic factor in 
Pituitrin, is discussed Avith relation to its place in the theoiy of pathogenesis 
of postspinal headache. 

5. The incidence of headache after spinal analgesia for Amginal delivery 
Avas studied under controlled conditions to eA’aluate tAvo important factors, 
i.e., the diameter of the lumbar puncture needle and the degree of postpartum 
hydration. 

6. A control series of 93 unselected patients AAdio Avere punctured A\dth a 
22 gauge needle and receiAmd no increased hydration shoAved a headache 
incidence of 26 per cent. 

7. Another series of 120 unselected patients Avho receiAmd no increased 
h 3 ’'dration but Avere punctured Avith a 24 gauge needle had a lieadache incidence 
of 2.5 per cent, a statistically significant reduction from the control series. 

8. A third series of 108 unselected patients Avho Avere punctured Avith a 
22 gauge needle but receiA'^ed increased hydration shoAved a statistically 
significant reduction of headache incidence to 10 per cent. 

Conclusions 

This controlled studj^ of three series of spinal analgesia cases for vaginal 
delivery demonstrates the exceptional Amlue of using the 24 gauge spinal 
needle and the principles of hydration to achieve a significant reduction in the 
incidence and severity of postspinal headache. 
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1. The incidence of postspinal lieadache after vaginal delivery is greater 
(26 per cent) than after cesarean section (8 per cent) despite the nse of 22 
gauge spinal needles in both types of dclivery.=^ This fact has also been re- 
ported by 'Weintranb, Antine, and Raphacld^ 'While the presence of ivonnd 
pain, the* postoperative nse of morphine and less early ambulation may bo 
part of the explanation, the most likely cause for the decreased incidence of 
headache after cesarean section is the greater attention to adequate hydration 
of the cesarean iiatient, especiallj’ ivith infusion and transfusion. 

2. The incidence of postspinal headache after vaginal delivery is greater 
than after the usual abdominal operations. For example, no headache oc- 
curred in our series of 100 consecutive herniori’haphies performed with spinal 
anesthesia administered through a 22 gauge needle.-^ Here, too, a valuable 
prophylactic measure is the more adequate hydration of the surgical patient. 
The postpartum patient, as a rule, loses more blood and is more dehydrated 
than one who has undergone an elective hysterectomy or cholee.vstectomy. 
Yet the latter typo of patient is imually given one or more infusions while the 
postpartum patient is rarely infused because blood loss of 100 to 250 e.c. 
during the third stage of labor is normally expected and the further loss of 
water and blood is so gradual during the flow of the lochia rubra. The 
majority of iiatients are more anemic on the fifth daj^ post partum than most 
postoperative patients.*^ 

3. All three of the cases that developed headache in the 24 gauge series 
suffered blood loss sufficient to lower their hemoglobin determinations on the 
fifth day post partum to 53, 56, and 58 per cent (Sahli), respectively. The 
loss in each instance was gradual and therefore no infusion or replacement 
therapy seemed necessary. Indeed, patients who suffered unusual degrees 
of dehydration or blood loss seemed especially prone to the development of 
postspinal headache in the absence of adequate fluid restoration. On the 
other hand, the patients who received infu.sions early ior any I’easons did not 
have headache, regai'dless of the size of the needle or the omission of 
Pituitrin. 

The use of increased hydration is especially indicated in preventijig or 
mitigating headache when a lumbar puncture is unavoidalfiy pei-formed with 
a. needle larger in diameter than a 24. The efficacy of liydration, however, is 
limited. If needles 16 to 20 gauge are used, hydration, unless vigorously 
enforced, is not likely to be able to restore spinal fluid as quickly as it is lost 
through the large dural opening. An evidence of this is the finding of 42 
per cent headaches in the 16 gauge series of cesarean sections despite routine 
postoperative hifusion with one to two liters of fluid. The finer the needle 
the less fluid is needed to prevent headache. Even rvith a 24 gauge needle, 
however, special attention should be given to improving the hydration of post- 
partum. patients. Too little notice has been taken of the fact that the average 
obstetrical patient is significantly dehydrated and anemic during the first 
postpartum week. 

Early in this report we discussed the reasons for the high incidence of 
postspinal headache (26 per cent) when our patients have been punctured 
with a 22 gauge needle and received routine postpartum care. This incidence 
2 S larger than that reported by any other authors. Iii si:)ite of the fact that 
the conditions which might influence our results unfavorably have remained 
the same, our results with the 22 gauge needle and increased hydration or 
with the 24 gauge needle without hydration are better than the average 
incidence published by others who have specially studied this subject. 

The value of the 24 gauge needle and increased postpartum hydration 
has been tested by using each measure separately. It is apparent, however, 
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O VARIAN neoplasms in childven differ from those in adults in several 
respects: they are more rare in children, thej’- are more frequently in- 
correctly diagnosed, and they are more eommonlj’- associated with complica- 
tions. 

The relative infrequency of ovarian neoplasms in children compared to 
adults is stressed by Abt^ who quotes Olshausen as finding only sixty-one 
ovarian tumors in children under 10 years out of a total of 1,513 ovarian tu- 
mors he collected. "Witzberger and Agerty" found only 186 cases in children 
under 10 years reported up to 1937. Reviewing 150 granulosa-cell tumors and 
66 Brenner tumors in 1935, Bland and Goldstein^ report eight granulosa-cell 
tumors and no Brenner tumors in children under the age of 10 years. LulP 
states that sixteen cases of ovarian tumors showing signs of precocious 
puberty have been reported up to 1946. BarzilaF believes that one-third of 
200 eases of dysgerminoma reported have occurred in children and in Novak’s 
series of seventeen eases of dysgerminoma, four were under 15 years of age.® 
Benjamin’’ states that the first case of ovarian cyst with torsion was re- 
ported by Carl Rokitansky in 1842 and one hundred years later Fowlie® was 
able to collect 125 cases of twisted ovarian cysts in children. 

The majority of ovarian neoplasms m children, except those producing 
precocious puberty, are incorrectly diagnosed preoperatively, if a diagnosis 
is made at all. Since for some unknown reason torsion of ovarian tumors is 
more common on the right side (twelve of fifteen eases in Sneierson’s and 
Selilesinger ’s® series), the most common mistaken diagnosis is appendicitis; 
other incorrect diagnoses which have been made are intussusception, mesen- 
teric adenitis, Meckel’s diverticulum with obstruction, and pyelitis. 

This report includes six cases of ovarian neoplasms operated on in chil- 
dren in a twelve-year period from January, 1936, to December, 1947, at the 
Queens General Hospital. During this period there were 234 ovarian neo- 
plasms operated upon from a total of 10,413 gynecological admissions. A 
brief summary of each of the six eases follows. 

Case 1. — M. L., No. 75025, a 7-month-old wliite child was admitted to the Queens Gen- 
eral Hospital on Aug. 20, 1938, because of slight fever and irritability. Her mother stated 
that following an upper respiratory infection four days ago, the child had continued to cry 
and draw her legs up on her abdomen frequently. There had been no vomiting and no change 
in her bowel habits. The past history was not contributory. Examination revealed a tempera- 
ture of 101.4° F.; there was moderate rigidity on the right side of the abdomen and pressure 
over this area caused the child to draw her legs up on her abdomen. No mass was felt on 
rectal examination. The white blood count was 14,800 cells per c.mm. with 84 per cent poly- 
morphonuclear leucocytes. A diagnosis of intussusception was made and the child was oper- 
ated upon under open drop ether anesthesia. 
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to tlie cyst for at least one year previously. Her symptoms ami .signs were clear-cut ami a 
correct preoi)orativc diagnosis was made. Pathologic e.'camination of the specimen showed a 
typical dermoid cyst with hemorrhage following torsion. 

Case .3. — M. A., No. G-SloT. This 1.5-ycar-oId white girl was admitted to the Queens 
General Hospital on Dec. G, 1930, complaining of jiain in the. lower abdomen of eighteen 
hours’ duration. She stated that for several years she had cramplike jiain in th^‘ lowCr ab- 
domen occurring about every four weeks. Ifer }»ast history was not remarkuide and she had 
never menstruated. On abdominal e.xamination there was rebound tenderness in both lower 
quadr.'ints and on recto-abdominal examination a cystic, movable iruiss was felt, on the right 
side. Her temperature was 99° F. and the wliite blood count was 7,400 cells per c.mm. with 
a normal dilTcrential count. A diagnosis of ovarian cyst w.as nnide and the patient was op- 
erated upon on Dec. 11, 1939. 


Pig. 



Wall of dermoid show-ins' squamous epithelial lining, a sebaceous gland, and some 
adjacent central nervous system tissue. (X2.50.) 


At operation a mass about 10 cm. in diameter was found arising from the right ovary. 
The uterus w-as normal and the left ovary contained several small follicular cysts. A right 
oophorectomy and an appendectomy were done following which the patient made an un- 
eventful recovery and was discharged on Dec. 24, 1939. 

Pathologic Eepori . — The specimen consisted of a cyst measuring 11 by 10 by 5 cm. 
covered with a smooth, thin wall. On cut section it contained cheesy material and hair; a.^. 
one area a hard, bony mass was found. 

Microscopic Examination . — Section showed sebaceous glands embedded in fibrofat tissue 
mindful of scalp. A layer of overlying squamous epithelium is present. In another area 
compact cortical bone tissue can be made out and ossifying hyaline cartilage is seen. Some 
areas show central nervous system tissue. Diagnosis: Dermoid cyst (Fig. 1). 
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At operation a cyst of the right ovary measuring 6 cm. in diameter was found. A 
gangrenous area was present on the external surface of the cyst the pedicle of which was 
twisted and necrotic. The left ovary and the uterus were normal. A right oophorectomy was 
performed and the abdomen closed in layers without drainage. The child made an unevent- 
ful recovery and was discharged from the hospital on Sept. 4, 1938. 

Pathologic Meport. — The specimen consisted of a cystic mass measuring 6.5 cm. in 
diameter and containing 60 c.c. of dark bro^vn fluid. The wall of the cyst was brown and 
was thickened at one point where it presents a roughened area. The interior of the cyst 
wall was smooth except at one area wldch was thick and covered with a red, friable mem- 
brane. Another area presented white calcified tissue. 

Microscopic Examinaiion. — Section showed some ovarian stromal tissue mth massive 
hemorrhage and an irregular pattern of calcification. The calcified zones varied in size and 
distribution; some were rounded with psammoma-like bodies, others showed linear calcific 
areas. An eosinophilic matrix suggested early osseous formation. Diagnosis: Cyst with 
massive liemorrhage and calcification. (This may be an old dermoid although no identifiable 
tissue can be found in the sections studied.) 

Comment. — The symptoms in tliis case were caused by torsion of the cyst pedicle which 
produced infarction and necrosis of the cyst wall. This child was irritable, had abdominal 
pain and rigidity, fever and slight leucocytosis. It was not possible to palpate a. mass on 
recto-abdominal examination because of the rigidity of the abdominal wall. Had torsion not 
occurred in this cyst, it would probably have gone unrecognized for some time. On review- 
ing tlio microscopic sections of the cyst only those sections through the calcified area were 
found, so that no other tissue of a dermoid nature could be demonstrated. 

Case 2. — J. L., No. 97473. This 15-year-old white girl was admitted to the Queens Gen- 
eral Hospital on Oct. 5, 1939, complaining of severe pain in the left side of her abdomen 
of two days’ duration. Eor the past year the pain in her left side had been continuous with 
frequent exacerbations of a more acute, sharp pain which radiated to her back and doum her 
left thigh. She had no nausea or vomiting, no urinary symptoms, and her bowel habits had 
been normal. She had begun to menstruate at the age of 13 years, lier menses occurring every 
twenty-eight days and lasting four days. Except for the last two menses which occurred 
twenty-one days apart, her menstrual history was normal. On examination, her temperature. 
was 99.8° F. and positive findings were limited to abdominal and pelvic examinations. The" 
abdomen was enlarged on the left side and rebound tenderness was elicited in the left lower 
quadrant. On vaginal examination a large, firm mass was palpated in the left adnexal region. 
The uterus was anterior and of normal size, shape, and consistency. The right adnexa was 
not palpable. "Wliite blood count was 12,000 cells per c.mm. with 68 per cent polymorphonu- 
clear leucocytes. A diagnosis of tudsled ovarian cyst was made and the patient was operated 
upon several hours after admittance to the hospital. 

At operation a large cystic mass arising from the left ovary filled the pelvis ; the pedicle 
was twisted two and one-half times. A left oophorectomy was performed and the abdomen 
closed in layers without drainage. The patient made an uneventful recovery and was dis- 
charged on Sept. 15, 1939. 

Pathologic Deport. — The specimen consisted of a large, blue, cystic mass measuring 
lu cm. in diameter. It contained opaque, brown, granular material together with recognizable 
caseous material, hair, and mucous membrane. 

2[icroscopic Examination. — Section showed an area of hyaline cartilage with some mar- 
ginal gland epithelium and adjacent squamous epithelium. In this region were also present 
some hjpertrophied smooth muscle bundles, fat tissue, and respiratory mucosa. Diagnosis : 
Hemorrliagic dermoid cyst. 

Comment. — ^In this girl, loo, the sjauptoms arising from torsion of the cyst pedicle were 
responsible for her seeking medical aid, although she had apparently had symptoms referable 
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of the cygt was smooth except for a few papillary pro.icctions. The contents of the cyst 
was a pseiulonnicinous tjpe of fluid. 

Microscopic Exambxaiion. — Section .showed a cyst wall filled witli characteristic p-scudo- 
muciiious epithelium with a sudden transfer to papilliferous and irregular glandular epithelial 
tissue. In the latter zone the nuclei showed marked variation in size, .shape, and orientation 
to the basement membrane. In another area a more solid, compact papilliferous cellular tissue 
was found with heaping up of epithelial cells and active mitoses. Diagnosis : Pseudomu- 
cinous cystadenocarcinoma of the ovary (Figs. 2 and 3). 

Comment. — This girl’s sjnnptoms dated back o%’cr two years. The diagno.sis of ovarian 
neoplasm was readily made when she presented herself at the hospital but it was only on 
microscopic examination of the cyst that its malignant nature was ascertained. Had it been 
known that this was a malignant tumor at the time of operation, it would pcrliaps not have 
been aspirated before removal, and a more radical procedure might have been employed. Tlic 
question of postoperative radiation arose but the child’s family refused furtlier treatment. 
Thus far, after seven years, no recurrence has taken place. 

Case 6. — ^B. M., No. Ao228.3. This 13-ycar-old white girl wsis admitted to the Queens 
General Hospital on .Tune 3, 1942, complaining of nausea and vomiting of three days' dura- 
tion. On May 31, 1942, after swimming she became nauseated and vomited and complained 
of a pain in the right lower abdomen. Her local physician examined her and, finding a large 
abdominal mass, sent her into the hospital. Her history revealed that two months previously 
she had her first menstrual period which lasted two weeks. She never had any vaginal bleeding 
before or after that episode. Her past history was otherwise not contributory. Examination 
in the hospital showed a well-developed and well-nourished girl in no apparent pain or dis- 
tress. The temperature was 99® F., the pulse 80 per minute and the rc.spirations 20 per 
minute. Secondary sex characteristics were normal for a 13-year-old girl. The positive find- 
ings were limited to abdominal and rectal examination which revealed a large, nontender mass 
filling the entire abdomen. The blood count was normal. Hi'ological examination including 
x-ray films was normal. A preoperative diagnosis of ovarian cyst was made. 

On June 12, 1942, the patient was operated upon and a large ovarian cyst filling the 
entire abdominal cavity and arising from the right ovary was found. There Avere about 2,000 
c.c. of clear fluid in the peritoneal cavity. The cyst Avas not adherent but Avas tAvisted t-Avicc 
on its pedicle. The left ovary and the uterus AA'cre normal. A right salpingo-oophorectomy 
Avas performed and the patient made an uneventful recovery, being discharged on June 24, 
1942. FolloA\’-up examination to 1947 has shown no recurrence. 

Pathologic Beport. — The specimen consisted of an irregular, oval, soft cystic mass 
17 by 16 by 11 cm. Numerous cystic cavities contained clotted blood, others contained a 
clear watery fluid. All the cavities Avere lined by a smooth layer of tissue. BetAveen many 
of the cystic spaces a translucent, soft, yelloAV tissue AAms risible. 

Microscopic Examination. — Section through some areas of tumor shoAved multilocular 
cystic foci, some containing blood, and lined by deep-staining, closely placed cells, Avhich 
resembled granulosa .elements in cytology. Some cysts liad irregular papilliferous projec- 
tions which shoAved a central vessel Avith radial arrangement of cells mindful of the cumulus 
oophorus. Some Call-Exner structures Avere also seen. The cells merged Avith adjacent 
stroma in many areas Ariiile in some zones the cellular cyst Avail lining Avas sharply delineated. 
More solid portions of the tumor shoAved an edematous, fibrillar, and spindle-celled stroma 
which shoAved transition to more hypertrophied and hyperchromatic stromal-cell areas. In 
the latter areas particularly, considerable variation in size and shape of the nuclei Avas pres- 
ent. Some such areas shoAved lipoidol material in the cystoplasm in abundance. In the cystic 
areas the nuclei AA-ere small and uniform. Diagnosis: Granulosa-cell tumor AA-ith anaplastic 
changes (Fig. 4). 

Comment. — A correct diagnosis of ovarian neoplasm AA-as made in this case. The symp- 
toms of nausea and vomiting were probably due to the tAA-isting of the pedicle AA-hieh Avas also 
associated AA-ith sharp loAver abdominal pain. Apparently the torsion of the pedicle AA-as not 
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Comment. — This girl’s history of lower abdominal pain dated back several years. How- 
ever, she had never menstruated and the recurrent cramps at monthly intervals may have been 
due to the engorgement and tension that occur premenstrually. There were no sj-mptoms or 
signs of torsion and a correct preoperative diagnosis was made on the basis of recto-abdominal 
examination. Tlie pathologic report showed the cj’st to be a dermoid. 

Case 4. — R. 0., No. 30519. This 15-year-old white girl was admitted to the Queens 
General Hospital on hlarch 12, 1941, complaining of pain in the abdomen of twenty hours’ 
duration. For the past six montlis she had pain in the right lower abdomen at irregular 
intervals, the pain frequently being associated with nausea but no vomiting. Her menses 
began at the age of 14 years, occurred every thirty days and lasted four days. Her last 
menstrual period Avas tAvo AA’eeks ago. Her past history A\’as irrevelant. 

On examination, her temperature Avas 100“ F. The abdomen Avas not tender and no 
masses AA-ere palpable. Recto-abdominal examination revealed a tender mass in the right loAver 
quadraAvt. The AA’hitc blood count aa’us 8,800 cells per e.mm. Avith a normal differential count. 
The diagnosis Avas right ovarian cyst. 

On March 17, 1941, the patient Avas operated upon and a right ovarian cyst measuring 
6 cm. in diameter Avas resected. The appendix Avas also removed. The patient made an un- 
eventful recoA'ery and Avas discharged March 21, 1941. 

Pathologic Peport. — The specimen coiAsisted of a rounded cystic mass measuring 6 by 
3.5 1)3' 2.5 cm. It AA'as filled AA-ith dark red blood clots. Tlie appendix appeared normal. 

Microscopic Examination. — iSeetion sIioaa's a cystic space filled AA-ith blood and mucinous 
material. A fibrous tissue layer Avith a scant ovarian stroma and a thin adjacent inner corpus 
luteum layer constituted the Avail of the C 3 'st. Diagnosis: Simple luteal cyst Avith hemor- 
rhage. /' 

Comment.— Symptoms of right loAver quadraiAt pain brought this girl to the hospital 
although her history revealed that she had been complaining of irregular loAver abdominal 
pain and nausea for at least six months. The diagnosis in the admitting room AA-as recur- 
rent appendicitis, but after the patient had been observed for several days and a normal 
temperature and AA-hite blood count Avere noted in addition to the presence of a mass on recto- 
abdominal examination, a diagnosis of ovarian C 3 ’st Avas made. The pathologic report shoAved 
this to be a simple luteal cyst Avith hemorrhage. Her s 3 'mptoms were probabl}' of the nature 
of “ Mittelsehmerzen ” due to rupture of Graafian follicles. Bleeding had occurred into the 
lumen of the cyst. 

Case 5. — H. F., No. 34002. This 15-3'ear-old AA-hite girl Avas admitted to the Queens 
General Hospital on May 4, 1941, complaining of abdominal SAA-elling of tAvo 3 'ears’ duration. 
Tavo 3'ears ago she had noted a slight SAvelling of the abdomen Avhich had become progressivel 3 ' 
larger up to the present time. Slie had slight discomfort but no pain. Her menses began 
at the age of 12 years, occurred every tAvent 3 '-eight days and lasted four days. Her past 
histor 3 ' Avas not contTibutor 3 '. Examination revealed her temperature to be 98.8“ F. The ab- 
domen Avas enlarged and filled AA'ith a C3'stie mass AA'hich extended 5 cm. above the umbilicus. 
Recto-abdominal examination shoAved a large mass filling the entire pelvis. The Avhite blood 
count was 7,200 cells per c.mm. Avith a normal differential count. X-ray examination of the 
abdomen Avas reported as negative. 

The patient Avas operated upon on May 12, 1941, and a large ovarian cyst arising from 
the right ovar 3 ' Avas found. Because of its size it AA-as aspirated before it Avas removed and 
2 L. of a serous fluid AA-ere suctioned off. FolloAving this a right salpingo-oophorectomy Avas 
performed. Tlie uterus and left adnexa AA-ere normal. The patient made an uncA-entful 
recover 3 ' and Avas discharged from the hospital on May 24, 1941. FolloAV-up examination 
to the present time has shoAA-n her to be in excellent health Avith no recurrence of the tumor. 

Pathologic Pepori. — The specimen consisted of a large cystic mass weighing 1,720 
grams and measuring 17 1)3' 15 1)3- 10 centimeters. Fibrous septa divided it into numerous 
small cysts. -A small area on the surface showed papillary formation. The inner lining 
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complete or perhaps it unhvisted in the few days before admission to the liospital. The only 
sign present was the tumor mass in the abdominal cavity. TJiis 13-ycar-old girl was at the age 
of imberty so that none of the clinical manifestations atirilmtcd to granulosa-cell tumors, 
such as precocious menstruation, hypertrophy of the breasts, premature appearance of axillary 
and pubic hair, development of the external genitals and hypcrtrojdiy of the uterus were pres- 
ent. It was deemed advisable to be conservative at operation and to follow the patient care- 
fully since the late recurrence of these neoplasms was considered. 



Fig. 4 . — ^Area showing granulo.sa-ceU tumor with cystic spaces resembling Graafian follicles. 

(X360.9 

Discussion 

Of the six ovarian neoplasms here reported, two were dermoid cysts, one 
was probably a dermoid, one was a simple luteal cyst, one was a pseudomu- 
cinous eystadenoearcinoma, and one was a granulosa-cell tumor. Torsion of 
the pedicle occurred in three eases and hemorrhage in three cases. Symptoms 
had been present for six months or longer in four of the cases and for several 
days in the two other cases. Pain was the most common sjnnptom and was 
present in five of the six cases. The most frequent sign was the presence of 
a mass palpable on recto-abdominal examination, this also occurring in five 


Volume 58 
-Number 4 


OVAMAJSr NEOPLASMS IN' CHILDREN 


723 


Fig-. 2. 


I 

» . i • 

V ■' V , 

■ '* ‘ 


'C : *' J'i »•'' I '* ' 



Fig. 3. 

Fig. 2. Pseudomucinous epithelial lining of cyst wall in a nonmalignant area. (X250.) 
Fig. 3 . — Adcnocarcinomatous area of cyst wall. (X440.) 
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2. Four of tlie neoplasms were benign, two malignant. 

3. The most frequent tumor encountered was the dermoid cyst. 

4. Complications such as torsion and hemori’hage occurred in four of the 
six cases. 

5. The most common symptom Avas abdominal pain, which Avas present 
in fiAm of the six cases.' 

6. The most reliable sign Avas palpation of a mass on recto-abdominal ex- 
amination. 

7. Unless the possibility of OA^^rian iieoplasm is considered in the dif- 
ferential diagnosis of loAAmr abdominal pain in children, the correct diagnosis 
AAdll be missed. 

AA^'e wish to thank Dr. Alfred Aiigrist, Pathologist at the Queens General Hospital, for 
reviewing the microscoijic sections and for his suggestions in the preparation of this paper. 
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of the six cases. Three patients who had an elevated temperature had torsion 
or hemorrhage in the cyst hut the one patient (Case 6) who had incomplete 
torsion did not have an elevated temperature. There was no alteration in the 
menstrual cycle in the three patients who were menstruating at the tiine the 
tumors were discovered. During the twelve-year period covered hy this re- 
port, two other 14-year-old girls with functional ovarian cysts were operated 
upon because of an incorrect diagnosis of appendicitis. One girl had a hem- 
orrhagic corpus luteum cyst measuring 6 cm. in diameter and the other had 
a cystic ovary containing many follicular cj^sts which measured 5 cm. in di- 
ameter. 

In 1937 Witzherger and Agerty- collected all ovarian neoplasms reported 
in children up to 10 years of age. There were 186 cases of Avhieh 38 per cent 
were carcinomas or combined malignancies, 32 per cent were simple or 
multilocular cysts, 24 per cent were dermoids and 7 per cent Avere teratomas. 
Abt’ states tliat 60 per cent of OAmrian tumors in children are malignant, 
and Ladd and Gross^° concur Avith this figure, adding that of the benign neo- 
plasms 20 per cent are dermoids and 20 per cent are simple cysts. 

The case of the youngest patient AAnth a malignant tumor Avas reported by 
Ziegler.” This Avas in a 7-month stillborn fetus. The fetus Aveighed 1,280 
grams and Avas delwered prematurely by breech extraction fi'om a patient 
Avith a marginal placenta previa. Both OAmi’ies Avere entirely replaced Ijy car- 
cinoma. Bulfamonte” reported the successful removal of a cystadenoma 
measiu’ing 15 by 13 cm. from a 36-day-old infant Avho had presented signs of 
an abdominal mass since birth. These tAAm cases occurring in infancy are men- 
tioned to emphasize the fact that unless the possibility of an ovarian neo- 
plasm is thought of, the diagnosis AAnll be missed in infants. Since at least 20 
per cent of ovarian neoplasms in children are dermoids, x-ray examination of 
the abdomen may reveal the presence of bone, teeth, calcified material or the 
translucency of the fatty contents, any of AAdiich Avould Im an aid in diagnosis. 
Hemorrhage from a follicular or corpus luteum cyst should be considered in 
a girl shoAving signs of acute appendicitis and the ovary ])reserved, if at all 
possible, at operation. 

The greatest incidence of granulosa-eell tumors is betAveen 30 and 50 
years according to Traut and Marchetti.’-"’ About 5 to 10 per cent occur be- 
fore the age of puberty according to Dockerty.’® One of our six cases had 
a granulosa-eell tumor but no abnoianal clinical manifestations Avere present. 

A fi’eely movable tumor Avith a long pedicle may undei-go torsion, Avhich 
may occur suddenly or sloAvly and AAdiich may be complete or pai’tial. Torsion 
results in occlusion of the thinner Amins of the pedicle before the more re- 
sistant arteries are occluded, so that blood is able to enter the tumor but can- 
not, escape. Perhaps torsion occurs more frequently in children because of 
their greater aetiAuty and because they are more likel.v to receive trauma to the 
abdoinen or lift excessively heavy Aveights. Such intra-abdominal causes as 
A’oniiting and straining at stool are more common in children too. Taussig” 
states that torsion occurs in 28.6 per cent of the cases in children, a figure 
much higher than that given by GraAms” AAdio believes that tAA'isting occurs 
in 10 to 20 per cent of ovarian tumors of all ages. Frequently, as in tAAm of 
our cases, it is the torsion that makes knoAAui the presence of the tumor. 

Summary and Conclusions 

1. Six cases of OA*arian neoplasms in children liaA'c been reported. These 
occurred over a tAvelve-year period during Avhich a total of 246 ovai-ian neo- 
plasms Avere operated upon in adults and children. 
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Eesults 

Eaeli of the two groups contained fifty patients, 'i’liey were stated to he 
similar onlj^ in that they liad placenta previa. Table J shows that their ages 
were roughly comparable, and that the proportion of ])rimiparas to multi]niras 
was not too different: 20 and 27 per cent. Tt is of interest that the experi- 
mental group had almost twice as manj^ previous ])abies as the control group. 
"What cannot be shown are the differences in diet, antenatal care, and other 
advantages which accompany the great differences in social level. 


Table I. Compauative Statistical Data of the Expebimextal and Control Groups 



AGE 


PRIMIP- 

RACE 

METHOD OF 


NUMBER (years) 

PARITY 

ARAS 

AVHITE 

NEGRO 

DELIVERY 

Experimental 

50 ^ 27.5 

3.58 

20% 

40% 

00% 

Vaginal 

Control 

50 30.2 

1.98 

277o 

100% 

0 

Cc.sarcaii section 


The total number of living babies obtained by the two divergent methods 
of delivery is roughly the same in both groups: experimental, G2 per cent, 
and control group, 64 per cent. In Table IT, fetuses are separated into Aveight 
groups. It is to be noted that in both the experimental and control groups, 
there are no Imng babies beloAv 1,500 grams, irrespective of method of de- 
Iwery. In the group Aveighing 1,500 to 2,500 grams, the figures are approx- 
imately identical ; 50 per cent of the fetuses in both groups survived. When, 
the Aveight of the baby exceeded 2,500 granns, over 80 ])er cent Avere living, 
again Avith no real difference in the group delivered by cesarean section. 
This table also brings out the interesting point that 20 per cent of the babies 
Avere hopelessly premature, Avhile 50 per cent Avere at term, consequently 
Avere “good risk” babies. 

Table IL Numbers and Percentages of Living Babies With Reference to Weight and 

Type of Delivery 


less than 
TOTAL BABIES 1,500 GRAMS 

NUM- PER NUM- PER 

BER CENT BER CENT 


Expermental: 

Living 

31 

02 

0 

0 

0 

12 

25 

50 

Dead 

19 

38 

9 

18 

6 

12 

4 

8 

Control: 

Living 

32 

04 

0 

0 

0 

10 

27 

54 

Dead 

18 

30 

8 

10 

G 

12 

4 

8 


Table III shoAvs the type of procedures used in addition to rupture of the 
membranes. It is noted that in eight cases, not CAmn rupture of the mem- 
branes Avas effected. In most of these individuals labor had progressed so 
far on admission to the hospital that delh^evy sufficed to cure the condition. 
A AVillett clamp Avas applied to the scalp in four instances, and in nine in- 
stances Amrsion and extraction Avere resorted to. This latter procedure Avas 
utilized only on preAuable babies and fetuses of borderline viability, and only 
one living child Avas obtained. 

Table III. Procedures Used as Adjuncts to Rupture of the Membranes in the 

Experimental Group 



NO 

RUPTURE OF 

AVILLETT 

AVERSION AND 

CESAREAN 


INTERVENTION 

MEMBRANES 

CLAMP 

EXTRACTION 

SECTION 

Experimental 

Control 

8 

0 

42 

0 

4 

0 

9 

0 

0 

50 


1,500 TO 2,500 

grams term 

NUM- PER NUM- PER 

BER CENT BER CENT 
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with placenta previa, but that these patients in no way differed from those de- 
livered vaginally. 

The diagnosis of placenta previa was made in all instances by vaginal ex- 
amination and, in aU, placental tissue was found to be extending over some 
portion of the external os. No instance of low implantation of the placenta 
was considered in this series, for although this is merely a less obvious state of 
the same process, the problems to be solved and the method of handling them 
would be in no way comparable to those of true placenta previa. 

The degree of previa was classified as complete or incomplete. We feel 
that the method of classification of this condition as marginal, partial, and 
central is unsatisfactory, for except in the very rare instance of a central pla- 
centa previa the amount of placental tissue covering the cervical opening is 
merely a function of time and cervical dilatation. 

The method of delivery varied as to the size of the baby, the amount of 
bleeding, the degree of completeness of the placenta previa, the configuration 
of the lower uterine segment, and the presence of other maternal complicating 
factors. In general, patients whose fetuses were previable or borderline in 
viability, as determined by the expected date of confinement and the estimated 
weight of the baby, were allowed to remain in the hospital following a sterile 
vaginal examination which was done to render a diagnosis of the cause of 
bleeding but which was carefully and gently carried out to prevent displace- 
ment of placental tissue. The decision to deliver these patients and the choice 
of method were made at the onset of severe bleeding or of labor, whichever 
process supervened. 

Membranes were ruptured whenever possible in the delivery of patients 
with viable babies or those with previable babies who were definitely in labor 
or bleeding excessively. If this procedure was not possible in iJie previable 
stage, the placental edge was perforated and a Hicks version done in a vertex 
presentation, a foot pulled do^vn in a breech. There was only one complete 
previa found near term which did not become incomplete with labor; this pa- 
tient had a cesarean section and is not included in this series. 

As for patients with viable fetuses who were in labor but not bleeding ex- 
cessively, if no clear membrane could be found, they were allowed to continue 
in labor wth close observation. Delivery was effected at complete dilatation, 
or membranes ruptured at the appearance of clear membrane. At the onset 
of sudden bleeding, a decision would be made immediately. 

Adjuncts to rupture of the membranes such as the Willett clamp and the 
Beck binder were used in those cases in which the uterine forces were not con- 
sidered sufficient to apply the fetal head closely to the cerwx. Pituitrin in 
minim doses was used to stimulate contractions in those cases with inefficient 
or no labor. 

For a control series we were fortunate in obtaining fifty records from a 
hospital in which cesarean section is done almost routinely on all patients with 
serious painless bleeding occurring in the last trimester of pregnancy. Records 
were taken consecutively on all cesarean sections done for placenta previa and 
performed by qualified and competent obstetricians. Sterile vaginal examina- 
tions were done on approximately 30 per cent of these patients, but in no in- 
stance was a serious attempt made to rupture the membranes or to carry out any 
vaginal procedure. 

Because of considerable differences in type of patient, social level, and 
antenatal care, we have avoided detailed analyses of morbidity and incidence 
of complications other than plaeejjfca previa. No prolonged follow-up of either 
mother or baby was possible, and if both left the hospital alive and well, they 
were classified as such. 
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spontaneous delivery is not imminent on admission to the hospital. Another 
group would reserve the section for those patients in whom simple rupture 
of the membranes does not suffice. A third school categorically delivers all 
patients with placenta previa by vagina. 

With certain modifications, we belong to the second school of thought. 
We believe that cesarean section .should be reserved for those cases in which 
the baby is definitely viable, where simple rupture of the membranes does not 
suffice. Since the fetal mortality rate is so high where the weight is 1,500 
grams or less, section should rarely be resorted 1o, and it .should be used with 
caution in eases whore the baby is between 1,500 and 2,500 grams. Naturally 
it would seem poor economy from the point of view of the fetus to perforate 
a placenta, perform a version, or pull a foot down when the baby approx- 
imates term. 

If optimal resulis are to be obtained by observation of previable fetuses 
until definite viability is reached, let us stress that certain criteria of care 
must be fulfilled. The blood supply must be unlimited and immediately avail- 
able, A “shock team” must be present at all times Avith equipment and 
“knoAV hoAv” to imn in huge quantities of blood in short intervals. Qualified 
obstetricians should be in charge and immediately available. The house 
staff should be able to give a constant and competent .superAusion at all 
times. Insurmountable difficulties should be recognized early in attempting 
' Amginal delmry and the line of attack changed. A setup for abdominal de- 
livery should be immediatclj’- available. 

Conclusions 

A large percentage of patients Avith placenta previa can be delivered 
vaginally Avithout undue risk to mother or baby. 

PreAuable babies should rarely necessitate cesarean section for delivery 
because of placenta previa. 

In properly equipped hospitals, borderline Auability and previability of 
the fetus should be an indication for prolonged obseiwation AAdiere excessive 
bleeding or premature labor do not make this impossible. 

Further investigation of this problem Avould be profitable. 
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The placenta was perforated five times, and in every instaiice the per- 
foration was fonnd to he on the margin of the placenta. 

There were no maternal deaths. Only one nterns was ruiUiircd, follow- 
ing a version and a mistake in judgment as to the size of the haby. It was 
followed by an immediate supracervical hysterectomy, '■^lis patient was dis- 
charged. from the hospital on the eighth day without morbidity. 

Li the cesarean section group there was one death. It was caused by a 
generalized peritonitis. This infection was incurred in 1942, and only sulfon- 
amides were used as antibacterial agents. It seems likely that this death 
would not have occurred at the present time. 

Discussion 

The therapy of placenta previa has been debated since Paul Portal first 
described the clinical condition and recognized its significance.^® It may be 
stated categorically that the inception of cesarean sectioii as a method of 
therapy for the condition has decimated the maternal mortality and reduced 
the fetal mortality by 50 per cent. A study of the literary summary included 
in Table IV, however, shows no direct correlation between the percentage 
of cesarean sections performed for placenta previa and the fetal and maternal 
mortality, and it must be noted that hand in hand with this method of ther- 
apy have gone blood transfusions and antibacterial agents. 


TABI.E IV. Comparative Anaivsis of Some Puui.iSJiEn Resuets, Snovixa the Lack of 

COKSISTF.NT iMPnOVF.MEXT IN EETAI, 'MoRTAIATY WITU VARYING PERCENTAGES 

OP Patients Being Beiavered by Cesarean Section 


AUTHOR 

NUMBER OF 
CASES 

GROSS FETAE 
MORTATATY 
(PERCENT) 

GROSS MATERNAR 
MORTAIATY 
(PER CENT) 

SECTIONS 
(PER CENT) 

Stratz 

173 

44 

0.6 

3.4 

BroMTi 

.3,103 

54.2 

4.4 

8.7 

Berkeley 

5,107 

60 

6.2 

12.0 

Williams 

102 

31 

3 

18 

AWriclge (Sloane) 

215 

39.2 

4.1 

20 

Seelev 

250 

34.6 

2.8 

23 

McAfee 

174 

23.5 

0.57 

39 

Campbell 

325 

31 

0.6 

44 

Aldridge (Woman’s) 

185 

40.1 

5.9 

44.9 


Prematurity is the most frequent cause of fetal mortality in placenta 
previa, as it is of fetal mortality in general.^*’ To bring abount any con- 
siderable reduction in fetal mortality, therefore, we must cari'y these patients, 
or as many as is feasible, from the previable and borderline viability stages 
to approximate term. "We are immediately faced with two widely divergent 
schools of thought; (1) the school which categorically states that all patients 
with a diagnosis of placenta previa should be delivered immediately regard- 
less of the size of the baby or the general physical conditions extant; and 
(2) the school which states that patients should be brought, under observation, 
as close to term as possible unless deliveiy is forced early by excessive bleed- 
ing or the onset of premature labor*. Obviously, the fetal prematrrre death 
rate cannot be reduced by following the first school of thought. It is still 
too early to tell whether the maternal mortality will be increased by the latter 
policy, although recent communications tend to belie that impression. 

_ _ The question of method of delivery is also controversial and tends to be 
divided into three dwergent lines of thought. The first group adheres to 
delivery of all patients with definite placenta previa by cesarean section when 
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developed as those seen in tlie endometrium. In discussing this paper, Brovu" 
remarked that, during pregnancy, endometrial implants on the cervical and 
vaginal mncons memliranes could bleed and present an appearance similar to 
that of carcinoma of the cervix. It is po.s.sil)le that he "vvas referring to the same 
type of case wliich we will describe in tills paper. If so, Ave arc inclined to 
disagree with the interiiretation tbat decidua forms in previous endometrial 
implants because of comjdele lack of evidence for such a view in our siieeimens. 

We have encountered three cases, tAVO in the cervix and one in the A’aginal 
mucosa adjacent to the cervix, in Avhieh the formation of a tumor mass by 
decidua simulated malignant disease. They appear to represent a clinical en- 
tity Avhich should be considered in the differential diagnosis of cciwical and 
vaginal tumors occurring during pregnancy. 

Case Reports 

Case 1. — G. B., aged 33 year.*^, a gravida i, para 0, appeared for examination by her 
physician in October, 193S, because of increasing vaginal bleeding. Past medical and 
surgical histor}'- was normal. Her previous incn.slrual history was not unu.sual, but her last 
period had occurred the previous June. Examination sliowed a uterus enlarged to the size 
of a three mouths’ pregnancy, with a few hard, nodular masses in the anterior wall. There 
was profuse bleeding from the vagina, apparently from a soft, proliferating mass covering 
the entire cervix. The impression was that this was definitely a malignancy of the cervix 
and a biopsy was taken for confirmation. 

The pathologist reported, “The sections re\’oal fPig- ^1 fragments of tissue in wliich 
numerous cervical glands are present. Tlie entire stroma .shows a A-ery striking transformation 
into tA^iical decidua of pregnancy. Tlie impression here is that the stroma of the cervix has 
undergone decidual change in an ectopic site as a result of pregnancy. Diagnosis: Diffuse 
deciduosis of the cervix.” 

The pregnancy continued without further abnormality until one month before term, 
in February, 1939, when a vaginal examination again caused profuse bleeding. A normal 
spontaneous delivery occurred in March, 1939. A biopsy of the cervix (Fig. 2) ivas per- 
formed in June, 1939, on an area which appeared to be an erosion. Tlie pathological report 
at that time was as follows: 

“The cervix is diffusely permeated by glandular structures which are lined by a single 
layer of columnar cells of the mucous type, and there is papillary formation in some portions. 
As a result of this permeation, the cervix is seen to have a spongy structure. The decidual 
changes obsen-ed in the previous biopsy are no longer present. Diagnosis: Diffuse adenoma- 
tosis of the cervix.” 

The cervix was cauterized and healing took place normally. No further abnormality 
has since developed. 

Case 2. — A 35-year-old gravida ii, para i, three months pregnant, went to her local 
physician in July, 194G, for obstetrical care and was told, after examination, that she had 
a “cancer of the womb.” Alarmed, she went to a second physician who found a large mass, 
smooth and apparently covered by vaginal mucosa, filling the posterior fornix of the vagina 
adjacent to, but not part of, the cervix. He corroborated the clinical diagnosis and referred 
the patient to a gjmecologist, who also thought that the tumor was malignant but performed 
a biopsy. 

The specimen showed (Fig. 3) a definite and marked decidual reaction in a mass of 
tissue surrounded by fibrous stroma and vaginal epithelium. The patient had an uneventfu 
pregnancy and delivered spontaneously at term. Postpartum examination showed a norma 
cervix and no residual tumor mass or other lesions in the vagina. 



DECIDUOSIS OP THE CERVIX AND VAGINA SIMULATING 

CARCINOMA 

Bernard Lapan, M.D., New York, N. Y. 

(From the Department of Gynecologic Pathology, Lebanon Sospital, and the Department 
of Obstetrics and Gynecology, Jetoish Memorial Sospital) 

P ATHOLOGISTS usually think in terms of decidua as contrasted to pseudo- 
decidua, and of true decidua in normal sites as distinguished from ectopic 
decidua. At the onset of pregnancy, the stroma of the uterine endometrium 
shows a strildng transformation into decidua, the result of a progressive change 
beyond the stage of premenstrual hyperplasia, with no sharp demarcation along 
the way. There have been described, in the absence of pregnancy, pseudo- 
decidual reactions in the uterus in which the cells closely resemble true decidua. 
Most interesting, however, is the fact that there can occur, under the stimulus 
of pregnancy, a transformation of apparently normal cells outside of the endo- 
metrium into decidual cells. Changes of this type, developing at a distance from 
• the pregnancy itself, belong in the category of ectopic decidua. 

Although it is generally Imown that decidual cells can appear in the cervix 
and the vagina during pregnancy, specific instances have not often been re- 
corded. Much less common is the group of cases with which we are here con- 
cerned, namely those "with decidual masses in the cervix and vagina which may, 
clinically and pathologically, very closely resemble a malignant tumor, thus 
leading to serious error by the clinician and confusion for the pathologist who 
is not aware of the etiology. 

In 1906, Taussig^ reviewed the previous literature and liis personal ob- 
servations on ectopic decidua. He listed 11 possible sites for its occurrence and 
reported an unusual case of tubal pregnancy with multiple ectopic decidua 
formation in a parovarian cyst, both tubes and ovaries, the peritoneum, and 
cer\nx. There was, however, no tumor formation in the cervix, and he stated 
that decidua could occur in the cervix distinct and apart from the placental 
site, contrary to previous belief. 

A case of unusual decidual reaction in the cervix was recently described 
by Hennessy.^ His patient, a gravida vi, para v, was four months pregnant 
when a small, _ bleeding, cervical neAV groAvth was discovered. Biopsy showed 
a marked decidual reaction. She Avas delivered by caesarean section at 38 
AAmeks, Avith an ruieventful postpartum course. 

In a review of five eases of proliferative or papillary lesions of the cervix 
associated Avith pregnancy, Edmondson and his associates® described none Avhieh 
Avere decidual in character. 

Pluhmann^ studied eighty-nine cervical lesions in pregnancy, and of this 
large number none Avere decidual masses. HoAvever, he mentioned the possible 
formation of decidual islands in the cervix, stating that they were not as fully 
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Tlio patient was then referred io a gynecologist, who found tiic uterus enlarged and 
softened and made a diagnosis of pregnancy. With this information, the pathologist re- 
viewed the slides and corrected the diagnosis to tlint of decidual reaction in the cervix. 
Another pathologist confirmed the latter opinion. Without further treatment, the patient 
delivered spontaneously at term and the cervix was found to ho entirely normal on exam- 
ination six weelts postpartum. 
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OCCURRENCE OP UTERINE FUNDUS CARCINOMA AFTER 
PROLONGED ESTROGEN THERAPY 

A. Vass, M.D., Springfield, III. 

(From ihc Memorial ITospital) 

I T HAS so far not l)ecn definitely proved whether or not the prolonged thcra- 
pentic nsc of esti'ogenic ,snbstanee.s may result in the production of uterine 
carcinoma in the woman. Fremont-Smith, lileigs, Graham, and Gilbert,' in 1946, 
reported one case, in which adenoeareinoma of the uterine fundus occurred in a 
woman in the childbearing age. This patient received for the treatment of 
endometi’ial hypoplasia between May, 1937, and September, 1945, 392 Gm. of 
estradiol, 1,085 mg. of estrone .sulfate, and IS mg. of diethylstilbe.strol. Uterine 
curettage in 1942 showed hyperjdastic endometrium. Repeated uterine scrap- 
ings in 1945 revealed adenocarcinoma of the fundus. In the opinion of Meigs, 
et ah, this carcinoma was directly caused by c.strogen therapy. 

Notwithstanding, Novak,^ in 1947, believed that so far no case of human 
cancer has been recorded in which the evidence for an estrogenic causation is 
unimpeachable. However, in his opinion it is obvious that estrogen therapy 
should be held to a minimum or avoided altogether in patients who, because of 
heredity or through the existence of some other factor (not defined by Novak), 
ma3’- be considered to possess a predisposition to the disease. Novak assumed 
that the estrogenic factor is not the actual cause of cancer, but rather that the 
estrogenic stimulation, like any other irritation, is of importance only when 
superimposed on the still unknown genetic factor. 

It is not intended to quote here the literatiu'c concerning experimental 
work on the same subject in animals. It seems to be quite clear, howevei', that 
experimental cancer production with estrogens in animals is possible. In Hew 
of this, and of the likelihood of an analogous course of events in human beings, 
it seems pertinent to report observations bearing on the problem. Two such 
cases will be reported here. 

Case 1. — A 50-year-old wliite woman was first seen in 1040. She had had irregular 
periods for the last two years and received medical treatment for hypothyroidi.sm, ohesitj, 
and ovarian deficiency. For the last eighteen months' she had received injections of Theelin 
twice a week, often as much as 100,000 units. Tliree months before, she had, a single nicns- 
truation-like uterine bleeding, and some spotting since. 

Diagnostic curettage on Jan. 13, 1940, resulted in the finding of originally atrophic 
endometrium with cj'stic hyperplasia (Fig. 1). The attending physician was verbally in- 
formed that the histolo^cal changes may be due to estrogen therapy, the discontinuance of 
which was advised. 

, However, due to the insistence of the patient, who was quite euphoric while receiving 
treatment, estrogen was again given in large amounts. During the years from 3937 to 19^^, 
patient received approximately the following amounts of estrogenic substances: 15,000,000 
units of Theelin, 600 rag. of Progynon, and 50 mg. of stilbestrol. Tliis is only an estimate, 
as the patient was known to purchase Theelin without prescription when out of town. On 
May^ 20, 1948, she was subjected to another diagnostic curettage because of metrorrhagia. 
The pathological findings at this time were tj-pical for a malignant adenoma of the funduf’ 
(Fig. 2). Subsequent hysterectomy confirmed this diagnosis. 
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Discussion. 

These cases demonstrate that decidual masses or, as we prefer to designate 
the condition, deciduosis, may occur in the vagina or cervix in such a form that 
an erroneous clinical or pathological diagnosis of carcinoma can easily be made. 
For that reason, adequate biopsy and histologic study is essential. 

It is apparent that conservative therapy is indicated in all of these cases, 
and that the outlook is good for normal delivery and complete regression of the 
tumor within a short period post partum. None of our patients had an as- 
sociated placenta previa or low implantation of the placenta. 

There was no e\ddence, in any of our cases, to indicate the presence of 
misplaced endometrial tissue or cells as the site of decidua formation. It is 
most likely, in our opinion, that the deciduosis ai’ises in ectopic sites as a result 
of the inherent ability of certain cells to respond to the hormonal stimulus or 
biochemical changes of pregnancy. The mechanism of this alteration is, of 
course, unlmovni. 

The differential diagnosis of deciduosis of the cervix and vagina as described 
here must include, besides carcinoma and other malignant tumors, decidual or 
placental polyps arising from the endometrial cavity and presenting through 
the external os of the cervix, as well as benign cervical adenomatous and epi- 
thelial polyps. Only by bearing all of the possiijilities in mind can an accurate 
differentiation be made. 

Conclusions 

1. Three cases of deciduosis of the cervix and vagina in pregnancy are 
described in which, clinically, the tumor appeared malignant. 

2. Conservative therapy and normal delivery Avere carried out in all three 
instances, with complete regression post partum. 

3. The condition develops as a form of ectopic decidua, without apparent 
evidence of pre-existing endometrial implants, and appears to comprise a definite 
clinical entity. 

The author expresses his appreciation to Drs. H. Aranow, H. Gordon, S. B. Gelman, 
and A. I. Friedman for their aid in furnisliing clinical data, and to Drs. J. C. Ehrlich and 
A. Schwarz for their cooperation in assembling the pathological material. 
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Fig. 4. 

Fig. 3. — Superficial portions of adenocarcinoma of uterine fundus seen in curettements. 
(Appr. X400.) 

Fig. 4. — Adenocarcinoma of uterine fundus invading muscularis. (Appr. X400.) 




Fig. 2. 

X'iOO atrophy of endoTnetrium with proliferating glandular epithelium. (Appr. 

adenoma of uterine fundus after eleven years of estrogen therapy. 










A BASIC ANALYSIS OF THE OBSTETRIC PELVIS BY 
ROENTGEN STUDY* f 

William Snow, M.D., New Yokk City 

B efore 1930, our knowledge of the maternal pelvis was based largely on 
study of the bones by anatomists and anthropologists, and by direct exami- 
nation of the patient by the obstetrician. In 1932, Caldwell and Moloy^’ ” de- 
vised a classification of the pelvis in which correlation of this older knowledge 
with roentgen study of the living was attempted. They followed this with a 
series of studies in collaboration with Swenson and also with D ’Esopo.“’ * Due 
credit was given to previous workers such as DeWess (1826), Murphy (1846), 
Stein (1844), Weber (1830), and Turner (1885). In the early studies the 
prewous workers had recognized more or less the same variations that were later 
visualized on roentgen study. Caldwell and jMoloy gave new impetus to this 
important problem because by them roentgen study could readily be perfomed 
in a large series of eases, and because the findings when taken togetlier with 
roentgen pelvimetry and the other obstetrical data are of real practical value. 

They divided the pelvis into anthropoid, gynecoid, platypelloid, android, 
and asymmetric types. Thej’- also recognized that there occurs an overlapping 
of these types. I shall not attempt to describe these in detail. Instead, I shall 
present my ovm findings in the analysis of over 10,000 roentgen studies of preg- 
nancy and bring out fundamental principles and a simplified approach. 

In rendering a written description of the pelvis I have found that I could 
not adequately describe the various parts by following the terminology of Cald- 
well and Moloy. The types overlap to a marked degree and the extent of type 
varies. If the pelvic inlet were described as moderately android in the posterior 
segment and gynecoid in the anterior segment, I found that few -would have a 
clear picture. However, when I began to classify the various parts of the pelvis 
in simple geometric terms, giving the degree, the reports were readily under- 
stood. The practical significance of these shapes may be easily recognized al- 
though the etiology is not clearly understood. 

InUi . — In trying to describe the pelvic inlet in geometric terns I found that 
the outline of the posterior segment is either trilateral or rounded in varying 
degree, and that the outline of the anterior segment is either rounded or wedged 
in varying degree. Roentgen study of the pelvis in 50 males shows that for the 
posterior segment, trilateral shape has an incidence of 86 per cent and for the 
anterior segment, wedged shaped is 84 per cent (Table I), imalysis of 1,000 
consecutive female roentgen pel-vimetries shows rounded anterior and posterior 
segments in 80 per cent and wedged anterior plus trilateral posterior segment 
in 20 per cent. Therefore, it is safe to assume that the trilateral shape and 
wedging are male characteristics and that rounding is a female characteristic 
(Table II). 

♦Most of the material was obtained from Harlem Hospital Obstetric Service, Bronx Hos- 
pital Obstetric Service, and from the Eadiolo&y Departments of the Bronx and Harlem Hospimis^, 
tPresented June 9, 1948, at the Annual Meeting of the American Medical Association, Ch - 
cago, 111. 
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Case 2 , — A 35-year-old %vMte woman was first seen on Eeb. 27, 194:7. She had been 
married for twelve j'ears and was never pregnant, although she desired children. Her 
menstrual periods had always been irregular. For the last two years she had had menorrhagia. 
Several physicians, who saw her during this time, thought the condition to be menopausal. 
One physician, however, had told the patient two years before that she had an ovarian cyst. 
Nevertheless, she was given estrogen therapy. The amount and hind of hormones pre- 
operatively used are not known. For the past two to three months the menorrhagia had 
increased and had been accompanied by pain in the left lower abdomen. Physical exam- 
ination revealed a slightly enlarged uterus; a movable tumor mass was felt in the left ad- 
nexal region. A laparotomy on Feb. 28, 1947, revealed bilateral enlargement of the ovaries, 
which were removed. They measured 6 by 5 by 4 and 5^^ by 4 by 2i/8 cm. On sections the 
usual number of follicular and corpus luteum cysts was present. However, the stroma was 
of a yellowish color and abundant. Microscopic examination revealed that the solid areas 
of both ovaries were occupied by theca cells. The pathologic diagnosis of theca-cell tumors 
of both ovaries was made. No uterine curettage was performed at this time. Subsequent 
to the bilateral oophorectomy estrogen therapy was instituted: 120,000 units of Theelin 
and 140 mg. of progesterone were given from March 2, 1947, to Oct. 17, 1947, at which 
date the patient was subjected to a diagnostic curettage because of recurring metrorrhagia. 
Microscopic examination of the uterine scrapings revealed a malignant adenoma of the 
fundus (Fig. 3). Total hysterectomy was performed on Jan. 13, 1948, and the diagnosis 
was confirmed. Invasive tendencies of the tumor into the muscularis were noted (Pig.4). 

Discussion 

In the first case a woman beyond the menopause received large amounts 
of estrogenic substances for approximately ten years. Histological and clinical 
evidence exists that after two years of this therapy the glandular epithelium 
of the uterine fundus showed proliferative tendencies. After ten years of 
therapy the proliferative tendency became uncontrolled. This sequence of 
events can be at best compared only with an uncontrolled experiment, but is 
nevertheless highly suggestive in view of the well-lmown effects of estrogenic 
substances on the uterine mucosa. 

In the second case there is less suggestive evidence, as it is well known 
that theca-cell tumors or theca-cell hyperplasia of the ovaries often result in 
endometrial hyperplasia or malignant adenoma of the fundus. However, also 
in this case, the sequence of events is quite important, in view of the appearance 
of the fundus carcinoma several months after bilateral oophorectomy and 
"substitute” estrogen therapy. 

In view of the moral and technical difficulties preventing, us from obtaining 
more definite evidence of the role of estrogens in uterine carcinogenesis in human 
beings, such cases as these should nevertheless be regarded as a warning against 
the therapeutic use of estrogens in a promiscuous manner, at least until definite 
proof exists that they are not carcinogenic. 

Summary and Conclusion 

Two eases of uterine fundus carcinoma occurring after prolonged adminis- 
tration of estrogens are reported. In both cases the sequence of events, together 
with the Imo'wn properties of estrogens, strongly suggests an etiological re- 
lationship. For this reason it is believed that there should be no promiscuous 
therapeutic use of estrogens. 

References 

1. Fremont-Smith, M., Meigs, J. V., Graham, R. M., and Gilbert, H.: J.A.M.A. 131: 

805, 1946. 

2. Novak, E. J.: J.A.M.A. 135: 199-206, 1947. 



754 


SNOW 


Am, J. Obst, & Gyntc. 
October, 1919 


which means that the anteroposterior diameter of the inlet tends to become 
shortened. Poor metabolism of estrogen"’ ® with high blood level due to vitamin 
B and liver deficiencj’' might be a factor. Excessive estrogen causes bone de- 
mineralization in rats. In human being.s, excess estrogen as in famine conditions 
causes osteomalacia with bone softening resembling parathyroid overactivity. 
This is not to be confused with the generalized osteoporosis following menopause 
where loss of estrogen eventuallj’ causes overactivity of the adrenals leading to a 
negative nitrogen balance. Severe starvation causes osteomalacia during puberty 
and pregnancy. Lack of protein in tlie diet may contribute to poor bone nutri- 
tion, since a negative nitrogen balance eventually evidences bone demineraliza- 
tion. The changes of the sacrum and pelvis may, therefore, be considered to be 
due to a mild form of osteomalacia. In male pelvimetiy studies that I have done, 
the Turner Index tends to be higher than in females, indicating better bone 
nutrition on a hormonal basis. Testosterone favors strengthening of bone, prob- 
ably by favoring a positive nitrogen balance. 

The sacrum may be short or long depending on the number of spinal seg- 
ments that are saeralized. Since this is developmental, detei-mined during fetal 
life, and, since Warkanj’^® has produced bone malformations in rats by causing 
vitamin B defieienej^, it is possible that a causal relation exists and that future 
generations may not present this sacral variation (Fig. 1) . 

These suggested etiologies of valuations of the pelvic architecture, (1) hor- 
monal, (2) developmental, and (3) nutritional, are appealing because they offer 
a basis ioy possible control in future generations. 

Ischial Spines , — In males the spines are large in 70 per cent, medium in 22 
per cent, and small in 8 per cent. It is safe to assume that large spines in the 
female pelvis are indicative of malelikc quality. 

Lateral Wall Convergence . — In males the lateral walls are funnel in 68 per 
cent, moderately convergent in 24 per cent, and slightly convergent in 8 per cent. 
In females funnel shape occurs in only 10 per eent, moderate convergence in 40 
per cent, and slight in 50 per cent (Fig. 1). 

Suhpuhic Notch . — The subpubic notch in males is small in 96 per eent of 
cases and in females in 25 per eent. In males it is medium in 4 per eent and in 
females in 35 per cent. In males I have found no large subpubic notches and in 
females the incidence is 40 per cent (Fig. 1) . 


Table III. Typical Android Pelvis. Incidence 114 Out op 1,000 (12 Per Cent) 


Inlet 

A. P. View 

Anterior segment, wedged 

Posterior segment, trilateral 

Sacrum 

Lateral View 

Shallow or rounded 

Spines 

A. P. View 

Large 

Lateral walls 

A. P. View 

Funnel 

Subpubic notch 

A. P. View 

Small 

Sacroseiatic notch 
Lateral View 

Small 

Acetabular bulge 

A. P. View 

Seen occasionally 


As stated previously, for the sake of greater accuracy, out of the total 
10,000 cases, I made a statistical review of 1,000 consecutive roentgen studies 
of the female pelvis, made during late pregnancy. I was able to find_ ’"'hat I 
considered to be a pure female pelvis in 30 per cent of cases, as outlined in Tabic 
n. Likewise I was able to find a pure android pelvis in 12 per cent of cases 
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Table I. Male Pelvis. (50 Oases) 


jjilei , — Posterior Segment . — Anterior Segment . — 

A. P. View. Trilateral, 86 per cent Wedged, Si per cent 

Bounded, 14 per cent Bounded, 16 per cent 


Spines . — 

A, P. View 

Large, 

70 per cent 

Medium, 22 per cent 

Small, 

1 

8 per cent 

Lateral Walls . — 

A. P. View 

Pumiel, 

68 per cent 

Moderate 24 per cent 
conver- 
gence, 

Slight con- 8 per cent 
vergence. 

Snbputic Notch , — 

A. P. View 

Very 

small. 

36 per cent 

Small, 60 per cent i 

i 

Medium, 

4 per cent 

Saenm . — 

Lateral View 

Curved, 

24 per cent 

Shallow, 60 per cent 
Eidged, 10 per cent 

Convex, 

16 per cent 


Table II. Typical Gynecoid Pelvis. Incidekce op 306 Out op 1,000 Cases 

(30 Per Cent) 


Inlet 

A. P. View 

Posterior segment, rounded 

Anterior segment, rounded 

Sacrum 

Lateral View 

Curved 

Spines 

* A. P. View 

Small 

' Lateral walls 

A. P. View 

Moderate convergence 

Subpubie notch 

A. P. View 

Large 

Sacrosciatic notch 
Lateral View 

Large 

Acetabular bulge 

A. P. View 

None 


_ lit order to retain common terminology the fully female type inlet may he 
designated as gynecoid and the male type as android. The deeply rounded an- 
terior and posterior segments of the inlet with deep anteroposterior diameter and 
narrow transvepe diameter were designated as anthropoid by Caldwell and 
Moloy. According to the classification given here this may he safely grouped 
with the gynecoid, providing pelvic measurements are added. 

The platypelloid pelvis of Caldwell and Moloy is characterized by rounded 
anterior and posterior segments of the inlet with a veiy low Turner Index, that 
IS, a shallow pelvis with a relatively small tnie conjugate. I prefer to class this 
also as gynecoid and depend upon the pelvic measurements for further clarifiea- 
tmn. The shallow inlet in my experience appears to be due to poor bone nutri- 
tion as described elsewhere in this paper (Fig, 1) . 

• fhe female, on the lateral roentgen view, the sacrum is curved 

in 45 per cent of eases, shallow in 30 per cent, and flat to convex in 25 per cent, 
in males the incidence is ; curved, 24 per cent, shallow, 60 per cent, and convex, 
lo per cent. 

It would appear that shallowness indicates a tendency toward the male 
quality. However, shallowness may be akin to flatness or convexity, which are 
due to deficient bone nutrition. In marked cases the upper portion 
or tlie sacrum is flat to convex and the promontory dips forward. The lower 
portion of the sacrum dips backward and may be sharply curved forwai’d. 

1 . 1 Pi’obably other causes, besides rickets, of disturbed bone nutrition 

wnicn affect the sacrum. In 1939, Greulich, Thoms, and Twaddle®’ ® showed that 
wnite female phildren have a high Turner Index (true conjugate divided by 
transverse of inlet) , Later in life this index becomes reduced in some women, 
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as outlined in Table III, It is important to recognize that 58 per cent of cases 
showed a mixture or overlapping of the two types in varying degree as shown 
in Table IV. It has, therefore, proved simplest to describe each factor of the 
pelvis independently using geometric terms as sho\vn in Table V, Asymmetry 
of the pelvis is rare and is usually caused by old fracture, bone infection of the 
hips, extreme scoliosis, or poliomyelitis. 

Table IV. Mixed Pelves (Anduoid and Gykecoid). Incidence 580 Out or 1,000 Cases 

(58 Per Cent) 


Pure, 43 per cent. (Anterior and po.stcrior segment 
rounded or anterior segment 
wedged witli posterior segment 
trilateral.) 

Mi.xcd, 57 per cent. (Anterior segment rounded with 
posterior trilateral or anterior 
segment wedged with posterior 
rounded.) 



Inlet 

A. P, View 


Table V. Pelwc AnciiiTECTURE 


Inlet 

A. P. View 


Sacrum 
Lateral View 


Ischial spines 
A. P. View 


Convergence lateral walls 
A. P. View 


Subpubic notch 
A. P. View 


Bulge acetabulum 
A. P. View 


Pubic lips 
A. P. View 


Sacrosciatic notch 
Lateral View 


Anterior segment 

rounded (gj'nccoid) slight, moderate, deep 
wedged (android) slight, moderate, marked 

Posterior segment 

round (gj’nccoid) slight, moderate, marked 
trilateral (android) slight, moderate, 
marked 


Curved (gjmecoid) 

Shallow (android) 

Plat to convex upper portion 
Lower part of sacrum forced back and coccyx 
angulatcd fonvard (poor bone nutrition) 
Ridged (android) 


Small (gynecoid) 
Largo (android) 


Straight, slight, moderate (gjmecoid) 
Funnel (android) 


Large (gynecoid) 
Small (android) 


None (gynecoid) 

Present in males about 10 per cent 


Small and light (gynecoid) 
Large and heavy (android) 


Wide (gynecoid) 

Narrow (android) 

Wide in lower part associated with back 
sweep of sacrum (poor bone nutrition) 


In order to bring out the relative value of roentgen analysis of the pelwc 
architecture a brief outline of some of the causes of dystocia follows : 




THE PATTERN OF UTERINE GROWTH DURING PREGNANCY IN 
MONKEYS AS SHOWN IN AN X-RAY STUDY- 


Edward Clark Gillespie, Elizabeth jMapelsden Ramsey, and 

Samuel R. SI. Reynolds, Ph.D,, Baltimore, SId, 

(From the Dopariineiii of Embryology, Carnegie Institution of Washington) 

C ONSIDERABLE interest has been evidenced in recent years by gynecic 
physiologists and bj^ clinicians in growth patterns of the gravid ntenis.^'*'’ 
Observations by one of us,-'®'® chiefly upon the rabbit, led to a new impression 
concerning uterine accommodation of the products of conception. Briefly 
stated, these observations support the belief that there are, in litter-bearing 
animals, three distinct periods of uterine growth during gestation. These are, 
namely : 

a. Preparation . — This consists of proliferation of endometrium and myo- 
metrium under the influence of progesterone and it diminishes about the time 
of nidation. 

b. Hypertrophy and Hyperplasia . — Increasing intrauterine tension due to 
the enlarging fetus constitutes a growth stimulus by which all uterine elements 
grow_.“ The general shape of the conceptus sites in this stage is spherical. 
Tension within the uterus mounts rapidly due to hydrostatic forces cited else- 
where and beyond a certain point this tension has a deleterious effect caumng 
reduced blood-flow through the uterus® and ischemia of the myometrium.® The 
degree of circulatory impairment to the uterus increases as growth in the 
spherical form continues and a critical point is reached. 

e. Elongation . — The critical phase described above is relieved abmptl) 
by a phj'-siological mechanism which has been termed conversion. The essence 
of conversion is that the conceptus sites rapidly elongate into a cylindneal 
shape, thereby reducing the intrauterine tension. This is attributable to forces 
operating in accordance until established hydrostatic principles.^ Blood-flou' 
through the myometrium thereafter is again rapid. Since tension served^ as the 
stimulus for uterine growth, it is obvious that the diminution of tension as- 
sociated -with the change of shape removes to a large degree this stimmns^ 
Therefore, enlargement of the cylindrical uterus is accomplished by stretchmg 
of myometrial elements already present with minimal growth of new tissue. 
Consequently, this period comes to a self-limiting end under normal conditions, 
when stretch limits are approached. The fetus grows rapidly in the tubular 
uterus and it seems possible that the maturity of a given species at birth is 
directly proportional to the relative amount of its gestational period that is 
spent in a converted uterus. 

These findings are rather well documented in litter-bearing animals^® and 
•will not be further elaborated upon here. The purpose of this paper is to ana- 

»Read by invitation, before the Baltimore Obstetrical and Gynecological Society, Eeb. 
11 , 1949 . 

tCarnegie Fellow. 
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Causes of Difficult Engagement 

1. Poor shape of inlet: 

(a) posterior segment trilateral (android) 

(b) anterior segment wedged (android) 

(c) posterior segment of inlet flattened (poor bone nutrition, usually seen with 
flat to convex sacrum) 

(d) asymmetry (rare) 

2. Small measurements of inlet (common) 

3. High, double, or forward promontory (poor bone nutrition and/or developmental, occa- 
sional) 

4. Soft part interference: pendulous uterus, full bladder or rectum, polyhydramnios, 
fibroids, ovarian cyst, placenta previa, abdominal pregnancy, short cord, or cord twisted 
about fetus 

5. Petal head, too large, too firm, malformed 

6. Malpresentation (usually associated with above factors) 

Difficulties at the Midpelvis 

1. Sacrum, shallow, ridged (android) 

flat or convex (nutritional) 

2. Ischial spines, large (associated with small interspinous measurements, android) 

3. Funnel lateral walls (android) 

4. Poor flexibility of tissues (elderly primipara, defective nutrition) 

5. Small pelvic measurements (common) 

C. Petal head, too large, too firm, malformed 

Summary 

In review, it would seem that the important basic influences on the pelvis 

are: 

1. Hormonal, resulting in gynecoid (female), android (male), and mixed 
types. 

2. Developmental, which influence on the pelvis is recognized largely at 
the present in the degree of sacralization of the sacrum. 

3. Nutritional, commonly rickets. Also, vitamin B deficiency may cause 
excess accumulation of estrogen by deficient liver function, leading to calcium 
mobilization and weakening of bones. 

4. Injury or infection, as with osteomyelitis. This may cause asymmetry 
of the pelvis, an uncommon finding. 
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Fig. 2. — Lateral soft tissue x-rays of uteri at progressive intervals through 
period. The general appearance before the 100th day is spherical and thereafter becomes w 
drical. The radiopaque markers are visible in some plates. It has been necessary to 
outlines because of loss of contrast in photography and reduction. Upper left, 59 days, ui » 
right, 78 days, lower left, 99 days, lower right 104 days. 
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lyze data eoneerning the growth patterns in the primate uterus in order to 
ascertain to what extent conditions similar to those prevailing in the uterus 
duplex of the rabbit pertain to the uterus simplex. 

Methods and Materials 

The investigation was in two separate phases consisting of: a. an analysis 
of soft tissue x-ray outlines of prepiant monkey uteri, and b. weighing fixed 
specimens of fetuses and uteri at various gestational ages. 

a. In the x-ray study six pregnant rhesus monkeys (Macaea mulatta) were 
used. Of these, two aborted and one was sacrificed on the ninetieth gestational 
day for other purposes of the study. Bach animal was, subjected to laparotomy 
early in pregnancy (between the thirty-sixth and sixty-eighth days) at which 
time radiopaque substances (silver sequins and silver Avire) were seAvn at pre- 
determined points to the grawd uterus. At the same time a metal clip was 
fastened to the posterior lip of the cervix. It was folloAving these procedures 
that tAvo of the animals aborted. The remaining four Avere subjected to soft 
tissue x-rays of the abdomen, both anteroposterior and lateral vieAVs being ob- 
tained. X-rays Avere taken at frequent intervals throughout the remainder of 
these pregnancies. It was soon found that for purposes of outlining the uterus, 
the anteroposterior vieAvs Avere of limited assistance. Further, the radiopaque 
markers shifted greatly in position as groAA^th continued and they could not be 
used as guides in reading x-rays. Consequently, the results are based on lateral 
vieAA's of the uterus without the use of markers. 




„ Method used in obtaining projection ratio (ON/OB) in the analysis of various 

curves. The line AB representing greatest length is bisected at O, the perpendicular extended 
irom O (COD) dividing the figure into four quadrants. Tangents are drawn to curves of 
tne two upper quadrants and perpendiculars from these are extended till they cut OB. The 
outermost^ tangent cut is called N and the ratio ON/OB approaches 1 as the organ increases 
T shape. In the circle, ON;OB = 0:26 or 0, whereas, in the ellipse shown, ON :OB 


In each series the x-rays Avere placed on a horizontal vieAving box and tlie 
outline of the uterus Avas accurately transferred to paper by means of a sus- 
peiKied precision pantograph. The curves of the loAver quadrants Avere difficult 
to visualize in many instances but Avere not important in the calculations. The 
dmvings were analyzed as indicated in Fig. 1 Avhieh shows the principle ap- 
plied to a_ circle and an ellipse, respectively. A line Avas drawn joining the 
highest point of the fundus to the cervix. AB Avas bisected and a perpendicular 
erected (CD) which divided the uterus into four quadrants, of which the pos- 
terior and anterior upper ones were used. Tangents were draivn to the curva- 
tures of these quadrants and perpendiculars erected to the tangents. The per- 
pendiculars were extended till they cut the line AOB and the outermost per- 
pendicular cuts AOB at N. It is obvious that if the uterus were a perfect 


762 


GILLKSPJE, EAMSBY, AN.D EBYNOLDS 


Am. J. Obit, k Gyricf. 
October, 1949 


sphere, all perpenclieulars would pas.s througli 0. The value ON would be zero, 
and the ratio ON ;0B would be zero. As the uterus becomes cylindrical, the 
line ON lengthens and the value ON:OB approaches 1:1 or 1. This method 
eliminates changes in size of the uterus as a factor in the determination. The 
values ON :0B were plotted on semilogaritlim graphs as actual ratios, 

b. Specimens consisting of fixed monkey fetuses at various gestational ages 
and their uteri, empty of contents, were carefully weighed and allowance made 
for fixation. 

Results 

X-ray Studies . — 

a. Superficial scanning of the x-ray plates (Fig, 2) suggests strongly that 
a change in uterine shape has occurred between the 100th and 105th days of 
gestation. This observation is more obvious when a series of pantograph trans- 
fers are examined. Finally, in removing the observations from the realm of 
visual judgment to that of logarithm graphs, the results are equaU^’’ clear 
(Pig. 3). The graphs indicate that on or shortly after the 100th day there is 
a fairly rapid elongation of the uterus as it tends to approach a cylindrical 
shape which it retains for the remainder of gestation. The exact length of 
time it takes to complete this process cannot be determined from these observa- 
tions except to say it is less than five days. Conversion occurs rapidly in the 
rabbit, i.e., in about two hours but is probably somewhat longer in primate 
uteri. 

b. _ In Pig. 4 is plotted the gain in weight of fetus and uterus throughout 
gestation of the monkey. The figures were obtained as mentioned previously 
by weighing material from the Carnegie collection and they follow the pattern 
of other observers inasmuch as is possible to demonstrate.^"* It will he noted 
that the curve representing uterine weight flattens out following the lOOth day. 
This is to be expected if growth has diminished and actual stretching instituted 
as suggested by the x-ray study above. Further, it can he seen that the fetus 
about the same time begins to increase in absolute weight rapidly, regardless of 
the percentile increment gain which is, naturally, ahva 3 ’'s decreasing.^® This 
marked increase in absolute weight following conversion has been shown to 
hold true in other species and is believed due to an interaction of several fac- 
tors, not the least of which is the reduction of intrauterine tension and improved 
circulation. 

Discussion 

From the data presented it seems possible that at a uniform time and in 
a relatively short period of time the gravid monkey uterus changes from a pi’C- 
dominantly spheroid to a predominantly cjdindrical organ. What further 
evidence is there that this actually takes place ? 

Studies have been carried out in monkeys which show that before the 100th 
day of gestation, the endo-myometrial arteries proliferate greatly and become 
closely coiled. This is demonstrated diagrammatically in Pig. 5. The coiling 
appears to be in excess of current demands of the organ. Following conversion 
(at or shortly after the 100th day) an abrupt transition of this vascular pattern 
supervenes. This consists of rapid uncoiling along the whole length of the 
arteries so that they become completely straight except for an occasional right 
angle turn. Obviously some event has taken place which has made these vessels 
pay out and it is apparent that the coiling had been in preparation for this 
event. These observations, made prior to the investigations into changing 
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Fis. 3. — Logarithm graph representing curvature of anterior upper quadrant. As the 
lower line (ON) approaches the upper (OB) the uterus is becoming cylindrical. Note that in 
all speemens there is a sharp upward curve around the 100th day. 



tiio — Fetol and uterine weight gain throughout pregnancy. Following the 100th day 

frpx ^Isrine weight gam levels off while that of fetal gain climbs rapidly. This illus- 

t ™Portnnce of the conversion period In maturation of the fetus. It further adds 
PElief that following conversion uterine enlargement is due to stretching rather 
man to growth of new tissue. 
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4. Supporting evidence consi.sting of changing vascular patterns and 
changing patterns of uterine weight gain and fetal growth is given. 

5. This mechanism at once implies that the onset of labor is, in part at 
least, governed by the degree of uterine growth which occurs prior to con- 
version and that fetal maturity at birth is related to the length of tlie post- 
conversional phase. Further implications are possible. 
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patterns of uterine growth, were enigmatical until the concept of rapid uterine 
elongation following conversion was elaborated on the basis of observations 
upon the rabbit. 
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Fig. 5. — A composite diagram made from serial sections of the pregnant monkey uterus at 
various intervals during gestation. Note that following the 100th day the vessels of myome- 
trium and endometrium -which -were previously coiled have become straightened and elongated. 
All sections taken at placental site (From Kamsey.”) 


The foregoing resume correlates several separate observations. It supports 
the view that, in the process of uterine accommodation of the conceptus, several 
distinguishable physiological states exist, following in order. It implies that 
after conversion, uterine growth diminishes greatly and stretching begins, 
thereby possibly influencing the length of gestation. Furthei’, it shows that 
absolute fetal growth is much greater following conversion, which means the 
fetus matures rapidly in this period. It is most important in terms of fetal 
maturity, then, that no interruption or shortening of the postconversion phase 
takes place. The growth of a normal amount of uterine wall with normal 
vessels prior to conversion would seem to be important in assuring a normal 
postconversional period. This, and other methods of studying conversion, a 
critical point in the growth of uterus and Avelfare of fetus, are at present being 
applied to the human being by one of us (E. 0. G.) and will be reported upon 
at a later date. 

Summary 

1. The concept of uterine accommodation of the products of conception 
is briefly stated. 

2. A method of analysis used in examining soft tissue x-rays of the 
gravid rhesus monlcey uterus is given. 

3. Results of these analyses suggest that on or shortly after the 100th 
day of gestation an important change in the pattern of uterine growth occurs. 
This consists of a relatively rapid elongation from a spherical to a cylindrical 
organ. 
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3. Fobe, 1940: Patient aged 23 j^ears. Uterine curettage and round 
ligament suspension were soon followed by pregnancy, and then spontaneous 
abortion at three months. Eighteen months later while in the third month 
of the second pregnancy there was slight bleeding from an elevation the 
size of a hazelnut on the anterior cervical lip. This was excised and was di- 
agnosed endometrioma with deciduel reaction. The ijregnancy was undis- 
turbed. 

4. Henriques, 1941 : Patient aged 40 years. Nine deliveries with the last 
one eight years before, A soft, bleeding mass the size of a hen’s egg, which 
proved to be a hyperplastic endometrial growth, was removed from the vag- 
inal portion of the cervix. The cervix was then amputated. 

5. Hobbs and Lazar, 1941 : "WHiite woman, 40 years old. There had been 
full-term deliveries twelve and fourteen years before, and nine years ago 
uterine suspension, bilateral salpingectomy, and left oophorectomy. Pan- 
hysterectomy was performed for menoi-rhagia. In addition to fibroids of the 
uterus, there was a small papillaiy body in the cervical canal near the external 
os which showed typical endometrial glands imbedded in stroma. 

6. Lash and Eappaport, 1943: White woman, 31 years old. Full-term 
deliveries in 1926 and 1928, and two induced abortions. Slight vaginal bleed- 
ing at times for three years ceased after a small, dark red area was removed 
from the anterior lip of the cervix. This proved to be endometrial tissue 
partly covered by stratified squamous epithelium. The patient was well 
eighteen months later. 

Lash and Eappaport proposed certain criteria favoring a diagnosis of 
primary endometriosis of the cervix. These have been altered and abbrevi- 
ated as follows: (1) localization of the lesions on the anterior cervical lip 
or to one side of the external os; (2) an island of endometrial glands on the 
vaginal portion of the cervix, beneath the stratified squamous epithelium or 
exposed on the surface; (3) an endometrial island lying in scar tissue; (4) 
absence of evidence of extension from endometriosis involving the uterus, 
rectovaginal septum, or vaginal wall; (5) cessation of symptoms after eradica- 
tion of the lesion. 

The five cases we have to report are as follows : 


Case 1. — B. G., a wliite woman, was 35 years of age in 1939 when endometriosis of 
the cervix was discovered. She had had full-term deliveries in 1928 and 1931, and in 193/ 
uterine curettage was performed with removal of a uterine pelj^). In 1939 curettage was 
done for incomplete abortion. Two slightly raised, round, purplish areas were seen on the 
anterior cervical lip to either side of the midline and in locations which could have repre- 
sented the sites of tenaculum punctures at the first curettage. Both lesions were removed 
and gave the same microscopic picture of typical decidual reaction of stroma and glands 
covered over by the cervical squamous epithelium (Fig. 1). In February, 1948, panhysterec- 
tomy was done for increasing menorrhagia. In addition to multiple leiomyofibromas of the 
uterus, there was one small area of adenomyosis of the uterine wall.. There was no sugges- 
tion that this isolated lesion could have had anything to do wdth the endometriosis of the 
cervix nine years before. 


Case 2. — A. A. was a white woman, 37 years old. She had a low forceps delivery m 
1943 after a 3 cm. obliquely right and anterior incision of the elongated anterior lip of the 
cervix. Eight weeks later cervicitis was treated by cauterization. Examination in 1946 
because of slight vaginal bleeding showed a small, bright red, slightly raised, round lesion 
just to the right of the external os and in the scar resulting from the incision of the cervix. 
The lesion was removed and the site thorouglily cauterized. Microscopic examination showe 
a nest of typical endometrial glands and stroma beneath the stratified squamous epithelium. 



PEIMARY ENDOIVLETRIOSIS OF THE VAGINAL PORTION OP THE 

CERVIX UTERI 

R. S. SiDDALL, M,D,, ANB H. C. jMack, M.D., Detroit, j\Iicii. 

(From Harper Jlospiial and Wayne University College of Medicine) 

W ITH one possible exception (Novak), references indicate that primary 
growth of ectopic endometrium on tlie uterine cervix is very rare. IMost 
lesions of the cervix are obviously secondary to endometriosis of the recto- 
vaginal septum. Extension fi’om the uterine corpus is also mentioned, though 
we have never seen such an instance. Likewise to be excluded is so-called 
adenomyosis of the cervix (cervical gland endometriosis, or eervieosis) as 
described by Teacher and further studied by von Torzay-Kiss, Salles, and 
others. This condition consists of more or less questionable invasion of 
cervical stroma by glands which are cervical in origin, or possibly from rem- 
nants of the mesonephros, and definite^ not endometrial. Also not to be in- 
cluded are decidua-like changes of the cervical mucosa associated with preg- 
nancy. There is little evidence here of glandular structure but rather sur- 
face changes which are largely stromal in appearance. In several cases ex- 
amined after pregnancy, there was no suggestion of endometriosis. 

We have been able to discover reports of only six cases of primary endo- 
metriosis of the cervix in a rather thorough review of the literature. Al- 
though Novak stated that he had . seen a number of instances of endo- 
metriosis of the cervix uteri,” it was not clear whether or not he Avas referring 
to primary involvement. In the last nine years Ave have found four certain 
or probable instances in our practices, and another probable one among the 
clinic patients at Harper Hospital. In addition to the question of the fj'c- 
quency of primary endometriosis of the cervix, the condition is of interest in 
regard to its etiologj’-, and also because of its resemblance to cai'cinoma. 
Essential points in the case reports found in the literature folloAv : 

1. Pels, 1928 ; Nullipara, aged 33 years. History of uterine curettage in 
1920, an attack of salpingitis in 1924, and abdominal suspension of the uterus 
in March, 1927. Six months later from a scar on the left side of the cervix 
were excised three red, lentil-sized nodules Avhich proved to be typical endo- 
metriosis. 

2. Rushmore, 1931: Patient’s age, 26 years. Delivery in 1927 Avas fol- 
loAved by scAmre hemorrhage from a laceration beneath the urethra. Ap- 
pendectomy and right salpingectomy in 1930. In 1931 a polypoid nodule from 
the right side of the external cervical os shoAved typical decidua lying beneath 
the stratified squamous epithelium. Later a uterine curettage yielded tissues 
of a normal pregnancy, and laparotomy shoAved essentially normal pelvic 
organs. 
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Case 3, — T. C. was a white woman, 25 years old. Tiic first pregnancy in 1942 ended 
in spontaneous abortion at three months. She had a full-term delivery in 1943, with cautery 
treatment of cervicitis afterward. Three yeans later an examination because of right lower 
abdominal quadrant pain showed the uterus rctrodisplaccd with tenderness on the right 
side but no palpable enlargement of the adnexa. Just oul.side the external os and opposite 
each other on the anterior and posterior cervical lips were two red lesions about 5 mm. in 
diameter. These were removed and microscopically proved to be nests of typical endometrium 
beneath the squamous epithelium (Fig. 2). The next year there was another uneventful 
delivery. Subsequent examinations .showed the uterine and adnexal findings as before. 

Case 4. — B. G. was a white woman, 38 years old. After the birth of her seventh child 
in 1946 she complained of urinary stre.ss incontinence on straining and coughing. There had 
also been frequent though slight vaginal bleeding. In addition to vaginal outlet relaxation, 
there was a small, red, raised area on the anterior cervical lip. This lesion was removed 
and was found to consist of endometrial glands and stroma which were covered, except for a 
small part, by stratified squamous epithelium. This patient reportedly died in 1948 of breast 
carcinoma with widespread metatases. 

Case 5. — R. R. was a white woman, 31 years old, with deliveries in 1941, 1944, and 
December, 1946. About two years later she was examined because of slight bleeding for 
three to four days preceding menstrual periods. There were about a half a dozen purplish, 
punctate areas on the anterior cervical lip, of which three were removed. Jlicroscopically 
these showed endometrial glands and stroma situated beneath the stratified squamous epithe- 
lium of the cervix. 

Among these eleven reported cases there are four in which, because of 
operative inspection of the pelvic organs in two (Fels, Rushmore) and in two 
with the additional examination of the completely removed uterus (Hobbs and 
Lazar, and onr first case), extension of endometriosis from other organs to 
the cervix can be ruled out. In five others (Fobe, Henriques, and our Cases 2, 
4, and 5) the absence of anything pointing to involvement elsewhere makes 
primary cervical endometriosis highly probable. The ease reported by Lash 
and Rappaport and our third one are more doubtful because of pelvic find- 
ings which could possibly have been dxie to eJidometidosis of the adnexa. It 
is interesting that in three instances (Fobe, Rushmore, and our first ease) 
the endometrial transplants in the cervix had undergone decidual changes in 
response to pregnancy. 

The etiology of endometriosis of the cervix is largely a matter of con- 
jecture. The Mullerian source of the cervical mucosa has suggested the pos- 
sibility of mutation into endometrium, but Hobbs and Lazar found no facts in 
support of this idea. A more likely origin appears to be transplantation of 
endometrium to the cervix, as occurs sometimes in the vagina and perineum. 
Fuchs successfully grafted endometrium from the supravaginally removed 
uterus to the remaining cervix. In view of the many injuries to the cervix 
by labor, abortion, infection, and operation, with the frequent presence of 
endometrial fragments, endometriosis of the cervix might be expected eom- 
monly. Apparently the cervix is generally unsuitable for the growth of endo- 
metrium. Hobbs and Lazar suggested vaginal acidity as the inhibiting fac- 
tor. In support of the transplantation idea, it is significant that in the eleven 
reported cases there was without exception a history of labor or operation as 
a cause of a traumatic site for transplantation. Our first case strongly sug- 
gests implantation of endometrium in tenaculum punctures. In our second 
case and Pels’s the endometriosis was situated in old sears. 

Endometriosis of the cervix has some gross resemblance to cai’cinoma 
and also may cause abnormal bleeding. A positive diagnosis is made_ from 
examination of a biopsy specimen, and the lesion should then be eradicated 
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Pig. 1 (Case 1). — Pregnancy changes o£ glands and stroma in endometriosis of the cervix. Cer- 
vical squamous epithelium above. 



2 (Case 3). — Glands and stroma of cervical endometriosis lying beneath the squamous 

epitheluim covering. 



PREGNANCY ASSOCIATED WITH HYPERTENSION AND 
INTRACRANIAL HEMORRHAGE- 


]\'IiLTON J. Goodfiuend, F.A.C.S., Mjlton D, Klein, M.D., P.A.O.S., and 
Joseph j\L Smolev, M.]3., New Yoiik, N, Y. 

(From the Department of Ohstetries and Gynecology, Momisania City Hospital) 

T he incidence of intracranial licmorrhage as a complication of pregnancy is 
infrequent and is generally tlionght to be a result of hypertension. A re- 
cent experience with this complication has led one of us (i\L D. K.) to review the 
cases of all patients with cerebrovascular hemorrhage which occurred on the 
Obstetrical Service of the i\Iorrisania Cit.y TTospilal. Five such cases were 
found among 25,000 deliveries from 1930 to 1948, an incidence of one in 5,000 
pregnancies. These cases are summarized as follows : 

Case 1. — Mrs. M. S., a 31-year-ol(l gravida ii, para i, registered in the prenatal clinic on 
Aug. 11, 1947. Her last menstrual period occurred ,Tan. 20, 1947, and the estimated date of 
confinement was Oct. 27, 1947. Her history revealed the following: In 1945 she had a 
normal spontaneous delivery following which her blood pressure was 150/100 and remained 
elevated during the immediate postpartum period. At that time the Kahn test was positive 
(four plus). In January, 1940, she was admitted on the surgical service for a local swelling 
beneath the left jaw and the blood pressure was 150/100. 

The prenatal examination revealed no physical abnormalities. She weighed 149% 
pounds, the blood pressure was 142/90; the urine and Wassermann were negative. During 
her pregnancy she was given a salt-free diet for her hypertension. Her prenatal course was 
uneventful until Oct. 24, 1947, when she gained 8%> pounds between her regular fortnightly 
visits. The blood pressure was found to be 148/98 and the urine negative. Hospitalization 
was advised. 

That day the membranes ruptured spontaneously and she returned to the liospital. On 
admission she was in labor; vertex presenting as right occipitotransverse; head engaged, 
cervix dilated 2% fingers. A catheterized specimen of urine contained one plus albumin and 
occasional white blood cells; the specific gravity was 1.014. Her blood pressure was 168/110. 
She developed strong and frequent contractions and the following morning delivered spon- 
taneously a living child. The blood pressure during labor was 185/108. Ten hours post 
partum she complained of severe pain in the back of her neck and around the shoulders. 
She vomited large quantities of undigested food and became very drowsy. The blood pres- 
sure was 220/130. A pre-eclamptic routine was instituted. For several days there was very 
little change in the clinical course. The blood pressure varied between 188/130 and 150/108. 
The urine showed two to three plus albuminuria. On Oct. 29, 1947, neck rigidity was noted, 
and the temperature had risen to 101° F. She was given penicillin. A neurological con- 
sultation was requested; the findings were marked nuchal rigidity, opisthotonus, and depressed 
but equal tendon reflexes, negative Kernigs, and no Babinski. The fundi showed slight 
blurring of both discs. The diagnosis was subarachnoid hemorrhage. Meningitis, bacterial 
or toxic, was considered as a second possibility. Lumbar puncture was performed and re- 
vealed an initial pressure of 320 mm. water; the final pressure was 115 mm. of water with 
an Ayala index of 3.6 per cent. Microscopic examination showed 1,870 white cells, of wliich 
86 per cent w'ere polymorphonuclear leucocytes; the red cells 125,000; the Wassermann, Kahn, 
and cultures were negative. Following the lumbar tap the headache was relieved for several 
hours. The blood pressure was 170/108. Intravenous glucose and magnesium sulfate were 
administered. Subsequent spinal taps showed a progressive decrease in pressure with gradual 

♦Presented before the Bronx Gynecological and Obstetrical Society, May 24. 1948. 
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by tbe actual cautery or excision. Finally, should experience confirm our ob- 
servations regarding the relative frequency of primary endometriosis of the 
cervix, the question must arise as to its possible role in the etiology of adeno- 
carcinoma of the cervix. 

Summary 

Although only six authentic or probable instances of primary endometrio- 
sis of the cervix were found in the literature, the fact that we were able to 
add five more suggests that the growth is not uncommon. The condition prob- 
ably has its origin in the transplantation of fragments of endometrium to 
traumatized areas on the cervix. Clinically, the endometrial areas have some 
resemblance to carcinoma. A diagnosis can be readily made by microscopic 
examination of a tissue biopsy. The lesion may then be destroyed with the 
cautery or excised. The part played by endometriosis in the origin of adeno- 
carcinoma of the cervix uteri is as yet purely speculative. 
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tliG total proteins 3G mg. per cent. Tlie smears were negative and the cultures sliowcd no 
growtli. No gross blood vas noted. A c.atheterized specimen of urine contained one plus 
albumin with occasional white blood cells and 10 to 20 red cells. The temperature reached 
102° F. A second spinal tap the next day revealed a cloudy fluid; the initial pressure was 
252 mm. water with an Ayala index of 8.4 per cent. Spinal fluid chemistry showed sugar 
3.1 mg. per cent, chlorides 789 mg. per cent, and protein 33.2 mg. per cent. Alicroscopic 
examination revealed many red blood cells, mostl}' cremated, indicating that the blood in 
the spinal fluid was not traumatic but due to bleeding into or from the meningeal spaces. 
At this time mielial rigidity "was noticed and the blood pressure was 100/130. Despite 
therapy the patient became progressively worse, developed a pulmonary edema, and 
expired on June 8, 1945, four days post partum. 

Summary and Comment . — This multigravida with a hypertension during her first preg- 
nancy that persisted between pregnancies, developed a prc-cclamptic toxemia between the 
thirty-first and thirty-third week of her current pregnanej', manifested by the appearance 
of a marked rise in blood pressure, albuminuria, and edema. During labor there was a further 
increase of 35 mm. Hg during the sj'stolic phase and 20 mm. Ilg during the diastolic phase. 

Although her symptoms immediately post partum were indicative of intracranial com- 
plication, it was not suspected until she became stuporous and developed a hemiparesis fifteen 
hours after delivery. 

This case illustrates, as does the preceding one, the presence of a superimposed toxemia 
in a patient with pregnancy vascular hypertension which terminated fatally from subarachnoid 
hemorrhage. 

Case 3. — Airs. J. M., a 32-ycar-old white woman, gravida vi, para v, entered the hospital 
on July 19, 1939. Her chief complaints were headache, vertigo, spots before the eyes, and 
ankle edema of two months’ duration. Her last menstrual period was Dec. 18, 1938. The 
expected date of confincmcjit was Sept. 25, 1939. Previous history revealed that she had been 
delivered nine years ago in Malta at which time she had kidney disease with high blood 
pressure and hematuria. 

On admission the blood pressure was 155/98 and there was moderate ankle edema. A 
catheterized specimen of urine contained a one plus albumin reaction with numerous hyaline 
and granular casts. The Fishberg concentration test showed a fixation of the specific gravity 
at 1.010. The blood chemistry revealed urea nitrogen 13.5 mg. per cent and the sugar 89 
mg. per cent. With bed rest, restricted fluids, and salt-free diet, the headaches improved 
and the edema gradually diminished. On July 31, 1939, the headaches recurred and the blood 
pressure was 160/100. A twenty-four-hour urine specimen contained 3.4 Gm. albumin. A 
second blood chemistry revealed a uric acid of 8.8 mg. per cent, urea nitrogen 40 mg. per 
cent, and the serum protein 8.5 mg. per cent. In view of the evidence of increasing renal 
damage, it was decided to terminate the pregnancy. A medical induction of labor was 
tried but wms unsuccessful. Catheters were then introduced into the uterus. After one- 
half hour of labor she complained of severe headache, had a convulsion, and became comatose. 
The blood pressure reading was 200/130. The spinal fluid was under increased pressure and 
grossly bloody. She died shortly thereafter, undelivered, without regaining consciousness. 
The diagnosis was subarachnoid hemorrhage. 

Summary and Comment , — ^Previous history indicated that she had a nephritis associated 
with hematuria and hypertension during her first pregnancy. Aggravation of this kidney 
condition during her current pregnancy was manifested by a rise in blood pressure, particularly 
the diastolic; an increase in albuminuria and evidence of azotemia. This case terminated 
fatally not by uremia as would be expected but by intracranial hemorrhage. 

Case 4. — Mrs. M. T., a 40-year-old V’hite woman, gravida v, para iv, was admitted to the 
Medical Service on Feb. 13, 1936, in a semiconscious state, restless 4vith sterterous respirations 
and a paralysis involving the right side of the body. The following history was obtains 
from the husband. She was a knoum hypertensive and had a ‘ ‘ stroke ’ ’ eleven years ago.^ She 
was seven and one-half months pregnant and had had no prenatal care. Two weeks prior to 
admission she complained of headaches. Two hours before admission the headache became 
severe, she feU forward and lost consciousness. 
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disappearance of gross blood. The patient continued to improve and on the tenth day post 
partum showed only a slight stiffness of the neck. The blood pressure was 128/80. Oph- 
thalmoscopic examination showed a moderatel}- narrowed arterial tree with some mcrease in 
the light reflex indicative of pre-existing hypertension. She left the hospital against advice 
on the sixteenth postpartum day at wliich time lier blood pressure was 136/84 and the urine 
continued to show a two plus albumin reaction. 

Pour and one-half months after deliver}', she returned to the follow-up clinic. The 
pressure was 128/80 ; the urinalysis and blood chemistry were normal. The visual fields were 
within normal limits. The Kalin and Mazzini tests were reported as two plus. Neurological 
findings were considered normal. 

Summary and Comment . — Tliis multipara, a Imomi hypertensive, developed signs of 
toxemia in the latter part of the second pregnancy manifested by elevation of blood pressure 
above the prepregnancy level, albuminuria, edema, and retinal changes bidicative of hyper- 
tensive vascular disease. 

The intracranial lesion which aggravated the symptoms was subarachnoid hemorrhage, 
proved by spinal tap. The symptoms of lieadache, vomiting, drowsiness, increased albu- 
minuria, and elevated blood pressure were mistaken for impending eclampsia. Neurological 
examination revealed the true nature of the condition and proper therapy then hastened her 
recovery. 

Despite the presence of an equivocal positive serology, syphilis was not considered the 
causative factor. It is loiown that syphilis is rarely the cause of subaraclmoid hemorrhage, 
and intracranial aneurysms are practically never due to this disease. In fact, most of the 
cases of subarachnoid hemorrhage in sj'philitics are due to a coincidental aneurysm or rupture 
of a vascular anomaly. 

This case therefore illustrates tlie presence of a true toxemia (pre-eclampsia) engrafted 
upon a pregnancy hypertension, further complicated by subarachnoid hemorrhage, 4vith re- 
sulting recovery. 

Case 2. — Mrs. L. M. X, a 23-year-old Negro gravida ii, para i, visited the prenatal 
clinic on April 4, 1945. Her last menstrual period was on Sept. 15, 1944. Her expected date 
of confinement was June 22, 1945. As a child she liad malaria and tj’phoid fever but no kid- 
ney disease. Her previous pregnancy was associated with hypertension. A communication 
from Fordham Hospital where she was delivered in 1944 stated that she had had hypertension 
and had been treated for toxemia. Her sister who accompanied her explained that for the 
past one and one-half years she had had headaches, dizzy spells, and spots before the eyes 
and that she was under treatment by her family doctor for high blood pressure. Examination 
revealed a blood pressure of 130/84, a normal urine, and negative serology. ’ Gener.al physical 
examination revealed no abnormalities. During her prenatal course there was a gradual rise 
in blood pressure until at the thirty-fifth week of her pregnancy the blood pressure was 
150/100 and a faint trace of albumin was present in the urine. Hospitalization was advised. 

She failed to enter the liospital until two weeks later. On admission she complained of 
occipital headaches, dizziness, spots before the eyes, and weakness. Examination revealed a 
full-tenn pregnancy with the vertex engaged. There was moderate ankle and hand edema. 
The blood pressure was 185/130. The eyegronnds showed a moderate degree of tortuosity 
of the retinal vessels. Laboratory findings were as follows: The urine had a specific gravity 
of 1.012, two plus albumin with occasional red and wliite cells. Tlie blood chemistry showed 
a urea nitrogen of 9.5 mg. per cent and a uric acid of 3.3 mg. per cent. Magnesium sulfate 
was given intravenously for dehydration. The following morning labor started and she liad 
strong uterine contractions. The blood pressure increased to 220/150. In the early part of 
the evening, June 4, 1945, she delivered spontaneously a living male child. Shortly after- 
ward, she complained of severe lieadache, became very restless and uncooperative. Sedation 
was given. In the morning it was noted that she was semistuporous. Neurological consulta- 
tion revealed a right hemiparcsis, unequal pupils with the right larger than the left. There 
was forced conjugate deviation of the eyes to the right; meningeal signs were absent. A 
diagnosis of subarachnoid hemorrhage was made. Lumbar puncture revealed an initial pres- 
sure of 270 mm. water and contained chlorides 704 mg. per cent, sugar 59 mg. per cent and 
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reached 190/130. Tlio reflexes were hyperactive; tliere was definite neck rigidity and evi- 
dence of right hemiparesis. Tlie pupils were dilated (under mydriasis) and showed conges- 
tion ; the discs ivero normal but small hemorrhages were seen in the right retina. The spinal 
fluid obtained by lumbar puncture was bloody and under increased pressure. The initial 
pressure was 15 mm. water and the final tap was 0 mm. water. The red cells were crenated, 
indicating a nontraumatic tap. The diagnosis was subarachnoid hemorrhage secondary to 
hypertensive vascular disease. The urine contained four plus albumin, many granular casts, 
few red cells and an occasional white cell. The urea nitrogen was 25 mg. per cent. Despite 
therapy the patient failed to improve; she developed pulmonary edema and e.xpirnd on Feb. 
29, 193C. 

Summary and Comment . — This patient had a blood pressure of 140/90 l)efore the 
twenty-fourth week of her pregnanej’. A sustained pressure of 130 to 140 mm. Fig systolic 
and 85 to 90 mm. Ilg diastolic during the early months of pregnancy is frequently indicative 
of pre-existing hjq)ertensive discaso.i The increase in blood pressure to 170/110 during the 
latter part of her pregnancy must be evaluated with the knowledge that nearly 40 per cent of 
patients with hj'pertensive disease show a rise of more than 20 mm. Hg over the blood pres- 
sure level of midprognancy.2 This fact makes the diagnosis of superimposed toxemia in a 
patient with hypertension often very diflicult. However, in this patient the laboratory find- 
ings were more in accord with essential hj'pertension than with toxemia. Although cerebral 
hemorrhage may occur at any period in the course of essential hj'pertension, it is more fre- 
quent in those cases in which there are fluctuations in blood pressure.^ 

This case is considered one of essential hj'pertcjision aggravated by pregnancj' which 
terminated fatallj* because of subarachnoid hemorrhage. 

Discussion 

Of the five eases presented in this study, four died. Cerebrovascular ac- 
cidents of such severity require careful analysis. In searching for factors 
which might play an important role in the sequence of events leading to intra- 
cranial hemorrhage, the following deserve special comment; (1) hyperten- 
sion, (2) toxemia, (3) pregnancy and labor. 

The Role of Hypertension . — Normal arteries can withstand very high 
pressures over very long periods of time without rupture.^ When rhexis 
of a blood vessel does occur there must be underlying disease or a congenital 
anomaly of the vessel wall. In recent investigations on cadavers, it was found 
that even with pressure as high as 1,520 mm. Hg, Lampert and Mueller® were 
able to rupture the cerebral vessels in only two of the thirty cadavers, and 
both of these were in sj'philitic individuals. 

It is safe to presume that the patients in the cases presented above had 
some pre-existing lesion in the vascular system. All of the patients had a pre- 
existing hypertension. Three had essential hypertension, one had chronic 
nephritis, and the other, cardiovascular disease. Where fundoscopic examina- 
tions were made there was eMdence of vascular changes refiecting similar 
pathology of the cerebrovascular system. These lesions, as stated above, pre- 
disposed such patients to a possible cerebral accident when the blood pressure 
increased beyond the level to which the vessel walls had been accustomed. 

High blood pressure therefore may become a precipitating or contributing 
factor in intracranial hemorrhage if there exists some underlying pathology 
of the cerebral vessels. 

The Role of Toxemia . — Toxemia of pregnancy either occurs in women 
who are otherwise normal or may be superimposed on patients with existing 
hypertension. Toxemia (nonconvulsive type) seldom causes cerebral acci- 
dents in those who are otherwise normal. This is not surprising in vieAV of the 
fact that such toxemias are more common in women during their first pi^g- 
nancies. Most primiparas are young, usually in their early twenties, with a 
normal vascular tree and free from previous hypertension. The hypertension 
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On admission the blood pressure was 170/110. Tliere was no evidence of external in- 
juries. She was seven and one-half months pregnant but no fetal heart tone was audible. 
There was evidence of right organic hemiplegia with a positive right Babinski ; the reflexes 
on the right were increased and the abdominals on the same side were absent. There was two 
plus ankle edema. The heart showed definite enlargement. Examination of the eyes showed 
a drooping of the right lid; the pupils reacted to light; the optic discs were edematous, the 
edema extending to the surrounding retinal tissues. Hemorrhages and exudates were seen 
particularly in the neighborhood of the discs. The arteries were contracted ; the veins dilated. 
S 3 ’mmetrical colobomas were noted extending through the ciliary body and choroid but not 
through the optic nerve. Ohthalmoscopic diagnosis was hj'pertensive retinopathy with con- 
genital colobomas of the uveal tract. 

The pertinent laboratory findings were as follows : Tlie Wassermann and Kahn were neg- 
ative; the blood chemistry was within normal limits. The uidne Avas reddish broAAm color, acid 
reaction Avith four plus albumin and containing numerous granular casts; there Avere 40 to 50 
AA'hite cells. Tlie spinal fluid Avas clear; the initial pressure was 208 mm. Avater; the final 
pressure A\'as 95 mm. Avater. The protein Avas not increased ; the sugar Avas faintly positive and 
microscopic examination shoAved 130 red blood cells. The smears and culture Avere negative. 
The clinical impression Avas (1) malignant phase of essential hypertension and (2) cerebral 
accident. 

She remained on the medical service Avhere therapy consisted of hypertonic glucose 
solution intravenously and sedation. The folloAAnng day she continued to be restless, irrational, 
and comatose. The blood pressure Avas 170/120. The onset of labor Avas not noted because of 
her restlessness and stupor until she delivered a premature stillbirth in bed. The blood 
pressure had risen to 220/130. At this time she bled profusely per vaginam and Avaa im- 
mediately transferred to the obstetrical service where a manual removal of the placenta was 
done and the uterus packed. Despite therapj^ she failed to improve, became cyanotic, and one 
hour after delivery expired. 

Summary and Comment . — This case illustrates the effect of pregnancy in a patient Avith 
long-standing hj'portensive cardiovascular disease. The history of a previous stroke Avns evi- 
dence of an existing severe intracranial vascular pathology Avhich made the vessel wall in- 
creasingly susceptible to rhexis. The hypertension became clinically malignant resulting 
in a cerebral accident. 

Case 5. — ^ilrs. E. C., a 37-year-old AA'hite Avoman, gravida ii, para i, Avhose last men- 
strual period occurred on July 1, 1935, visited the prenatal clinic for the first time on Dec. 
23, 1935. Her expected date of confinement Avas April 8; 1936. There was no history of renal 
disease. The blood pressure Avas 140/90. A voided specimen contained an occasional white 
blood cell. The blood count Avas 4.2 million red cells and the hemoglobin 80 per cent. The 
serology Avas negative. The blood chemistry and electrocardiogram Avere normal. Six weeks 
later because of .headaches, ankle edema, and elevated blood pressure, she Avas referred to 
in the hospital from the prenatal clinic. On admission the blood pressure Avas 148/94. After 
scA'eral days she Avas discharged AA'ith a blood pressure of 140/80. It Avas believed that she 
had an essential hypertension. 

On Eeb. 25, 1936, she Avas readmitted because of vaginal bleeding of four days ’ duration. 
Moderate ankle edema Avas observed and the blood pressure Avas 170/110. Analysis of the 
urine reA'ealcd a trace of albumin, foAv hj-aline casts Avith occasional white cells. Because of 
the vaginal bleeding she Avas typed, cross matched, and then examined vaginally (rvith the 
operating room set up for possible cesarean section). The cerA'ix aa'os t\A'0 fingers dilated, 
tho vertex presenting, and the margin of the placenta AA'as palpated anteriorly and along the 
right edge of the cervix. A diagnosis of placenta previa was made. A No. 6 Voorhees bag 
Avas inserted extraovularly and a one-pound weight attached. After five Iiours of strong 
uterine contractions, the patient Avas fully dilated and expelled the bag. The blood pressure 
was 190/120. The membranes Avere then ruptured artificially and a living child Avas de- 
livered bj’ version and extraction. 

One hour and forty minutes later the patient complained of severe pain in the head. 
The foUoAving day she Avas drowsy; the temperature Avas 102° E. and the blood pressure 
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Fluctuations in blood pressui’cs occur during labor and especially during the 
second stage.'’* ® In -our small series the highest rise was obtained during 
labor; the systolic reached approximately 200 mm. Ilg or more and the di- 
astolic 120 mm. Ilg or more. Although cerebral hemorrhage may occur at anj* 
period in the course of hypertension, it is more frequent where fluctuations in 
blood pressure exist. The variations in blood pres.sure before and durmg 
labor are shown in Fig. 1. Since it is apparent that fluctuations in blood 
pressure associated Avitli labor may be a precipitating factor in vascular ac- 
cidents, any measure wliich will avoid rises in pi-es.snre may prevent the de- 
velopment of this serious complication. These mea.sure.s are: (1) the allevia- 
tion of painful stimuli by adequate sedation; (2) the relief of labor pains by 
proper anesthesia, i.e., caudal; (3) the elimination of the second stage of labor. 
In all hypertensives, regardless of cause, there should be a complete avoid- 
ance of all undue stress and strain. 

The active treatment of cerebrovascular hemorrhage in pregnancy is 
lumbar puncture; additional measures ai’c merely .symptomatic. Prophylaxis 
offers the best hope for salvage of lives from this accident. AVliere eAddenee 
of chronic nephritis exists or where vascular pathology is e^'ident, as in those 
with a previous intracranial accident, pregnancy should be avoided. Patients 
with essential hypertension maj*’ be permitted to become pregnant only in se- 
lected cases. The pregnancy must be earefullj' observed with proper regard 
for the increased incidence of toxemia and terminated as soon as untoward 
symptoms develop. On the other hand, if a patient vdth known hypertension 
had developed toxemia in a previous pregnancy, future pregnancies should be 
prohibited. 

Conclusions 

1. Five cases of intracranial hemoi’rhage associated with pregnancy have 
been presented and discussed. 

2. It is believed that a vascular lesion existing before pregnancy is the 
basis for such hemorrhage. 

3. Labor and/or superimposed toxemia may be the precipitating factors 
because of the increased blood volume, the increased blood pressure, the fluctu- 
ations in pressure, and increased strain. 

4. Adequate neurological examination or consultation in pregnant women 
with hypertension, albuminuria, and edema is advisable, especially in those 
with cerebral symptoms. 

5. In those women with a past history of hemorrhage from rupture of an 
intracranial blood vessel, future pregnancies should be avoided. If intra- 
cranial hemorrhage complicates an early pregnancy, therapeutic abortion is 
advocated as soon as the patient’s condition permits. If such patients are not 
seen until late in pregnancy then cesarean section is the procedure of choice. 

We wish to thank Dr. A. B. Tamis and Dr. N. Savitsky for their valuable suggestions. 
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in tliis type toxemia usually averages 140 to 170 systolic and 90 to 110 diastolic 
unless the condition is very severe. The hypertension is usually of short 
duration because patients with adequate care will be properly treated, and 
where treatment fails, the pregnancy is terminated. However, Avhere toxemia 
complicates a pregnancy hypertension, the vessel spasm and its associated 
rise in blood pressure will add further strain to the vessel walls, predisposing 
them to rupture. This was the possible sequence of events in Cases 1 and 2. 
The existence of toxemia in such pregnancy undoubtedly speeds up the normal 
progressive changes of hjq^ertension. 



PIG 1 . VARIATIONS IB BUK>D PRESSURE IH PREGNAHCX AND EABOR 


Cerebrovascular hemorrhage in pregnant women with hypertension often 
passes unrecognized. This is particularly true in patients with pre-existing 
hypertension and coexisting toxemia, since their combined effects are cumu- 
lative particularly Avith reference to the central nervous system. The head- 
aches, drowsiness, hypertension, and increasing albuminuria are attributed to 
an aggravation of the toxemia or of the pre-existing hypertension rather than 
to the vascular accident, thus causing the true nature of the lesion to be over- 
looked. This was illustrated in Cases 1 and 2. It should be emphasized that 
adequate neurological examination must be performed and repeated if neces- 
sary in all pregnant women Avith hypertension Avho show aggravation of their 
cerebral symptoms, and especially in those Avith superimposed toxemia, if one 
is to. recognize this complication and institute proper therapy. Lumbar punc- 
ture may often be necessary to determine the true situation. 

The Role of Pregnancy and Labor . — ^All the patients Avere seven and one- 
haM months pregnant or more at the time of the cerebrovascular accident. 
It is knoAvn that during this phase of pregnancy the increased blood volume 
and circulating load exert their greatest strain on the cardiovascular system. 
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Various theories as to the pathogenesis of cervical decidual islands have 
been proposed. Sehoclc indicates that decidua may be brought doum to the 
cervix during curettage. Tliis theory is difficult to accept when one finds no 
liistory of either trauma or curettage in an individual patient. Frankl lia.s 
indicated that an inflammatory stimulus is the principal predisposing factor. 
Meyer has modified this tlieoiy to indicate that decidual nests are found in the 
presence of local inflammatory irritation in a normal physiologic tissue which 
must have a certain innate pre-existing structure before decidual cells can he 
formed there. This opinion is strengthened when one finds that the decidual 
reaction in cervical pclj^DS is veiy much more extensive and better developed 
than in the cervix proper." 

Grossly the lesions produced by decidual reaction of the cervix vaiy some- 
what in character, although in general the appearance is verj’- similar. This 
reaction in our cases was manifest as multiple, .small, yellowish or reddish 
elevations varjdng from 0.5 to 2.0 cm, in diameter on the cervical mucosa. They 
were extremely soft, quite frialfie, and bled easily with slight trauma. These 
may be present as discrete nodules whieh vary in number or in form or as a 
raised plaque which covers portions of both the anterior and posterior lip of 
the cervix. The most severe lesion in our series was one in which the entire 
anterior lip of the cervix was composed of a very large fungating mass of 
tissue which displaced much of the ccr\dx. 

Microscopically the superficial epithelium is extremely thin and may even 
be partially eroded. The lesions are extremely vascular and are characterized 
in the typical late stages by decidual cells ■which are large, prominent, rounded 
cells often polygonal in shape. The cji:oplasm is generally basophilic in color, 
is abundant, is occasionally vacuolated and is finelj’’ granular. The nuclei are 
relatively small, rounded, vesicular and some possess small nucleoli. In oc- 
casional areas the decidual cells are separated by edema (Figs. 2, 3, 4). Focal 
inflammatory reactions, characterized by collections of lymphocytes and oc- 
casionally poljTnorphonuclear leucocytes are pronounced in some instances 
while in others the tissue surrounding the nests of decidual cells is quite normal 
in appearance except for a moderate edema and vascular dilatation. Except 
for the increased numbers and dilatation, the vascular channels are normal m 
appearance as are the lymphatic channels. 

As wm trace the typical decidual reaction baclcumrd to its beginning it is 
noted that the cells progressively become smaller in size, and eventually one 
finds that the cells are those of the mesenehjmie composing the stroma of the 
cervix. The initial lesion, then, is one in -which there is an edema with separa- 
tion of the stroma fibers and swelling of the individual cells (Pig- !)• 
reaetion is noted first beneath the squamous epithelium or in the stroma im- 
mediately surrounding the glandular elements. The cervical glandular elements 
which are enclosed in the sheets of decidual cells are often distorted and are 
lined by flattened cub.oidal epithelium. This marked distortion of the cervical 
glands may produce a picture suggesting endometrial glands. However, on 
careful search a transition to cervical glands can be found. The absence oi 



OBSERVATIONS ON THE DECIDUAL REACTION OF THE CERVIX 

DURING PREGNANCY 


R. G. Bausch, D. H. Ka.ump, M.D., and R. W. Alles, M.D., 

Detroit, SIich, 

(From the Departments of Oisteirics and Gynecology and of Pathology, Providence 

Hospital) 

I N THE -cervix during pregnancy two distinct changes occur. One involves 
the epithelium, which exhibits very marked proliferative activity,^’ ■* and the 
other is a reaction which involves isolated patches of mesenchymal cells to pro- 
duce a decidual type pattern.®’ 

The epithelial proliferative activity includes a marked increase in the size 
and tortuosity of the glandular elements and epithelial proliferation both of 
the cuboidal cells of the glands and the superficial squamous epithelium cover- 
ing the cervix. The glands tend to be dilated and are filled with mucus. The 
proliferation may be so extreme as to form polyps or masses which appear oc- 
casionally as condylomatous tumors. The cervical epithelial hyperplasias of 
pregnancy have been divided into three types.^ Type One is characterized by 
simple hyperplasia of the squamous epithelium, formation of large rete cones, 
presence of long narrow papillae, and increased frequence of epithelial mitosis ; 
T3q)e Two by epithelial cells which appear to be arranged around the papillary 
stallis, and prominent epithelial masses which are two or tliree times as thick 
as in Type One; and Type Three by papillary growths or condylomatous masses 
composed microscopically of large simple stalks until a multitude of papillary 
side branches covered with thick squamous epithelium. 

The second change is less well Imown. This change, involving the stroma, is 
composed of an alteration of the mesenchymal cells to a decidual type cell. 
This type of change may occur early in pregnancy^ although apparently it is 
more frequent at term and subsides with no notable complications following 
termination of pregnancy.®’ ® 

It becomes clinically important to distinguish the decidual reaction of the 
cervix during pregnancy from carcinoma, wliich it grossly resembles, because 
of the obvious difference in the prognosis in these two lesions and, further, the 
presence of decidual reactions may explain the tendency to bleeding in the 
early months of pregnancy and occasionally at tei'm. Pathologically, it is im- 
portant properly to diagnose this reaction because of its relation to pregnancy 
and to enable us to define truly the source of bleeding if such should occur. 
Wilier mentioned that if the decidual reaction is in the lower two-thirds of the 
cervix it is considered to be ectopic decidua. Other authors, however, feel that 
the decidual reaction is a part of the general change of pregnancy and is not 
to be c onsidered as an ectopic type of reaction.^® 

•Present address; 1105 Merchants Bank Bldg., Cedar Rapids, lorva. 
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any marked evidences of inflammation suggest that inflammation is not neces- 
sarily a predisposing factor in the production of the decidual reaction in the 
cervix. Decidual reactions may also he seen in chronically infected tissue as 
was true in those of our tliree eases of decidual reaction wliich occurred in 
endocervical polyps. 

The absence of endometrial glandular elements in our tissues indicate that 
ectopic endometrium is not necessarily’- present, although one would anticipate 
a decidual change in the uncommon case of cervical endometriosis. These 
changes appear to be more intense as pregnancy progresses. This indicates that 
the same pregnancy hormone effect which is operative in endometrial decidual 
change probably exerts a similar effect on the mesenchymal cells in the stroma. 

Material 

Our material for this study consisted of two sources of specimens. The 
first included ten pregnant or postpartum uteri from which sections of the 
cervix were available. Of these, seven were obtained at necropsy and three 
from uteri removed surgically for other lesions. In this group there were eight 
pregnant and two postpartum uteri. The postpartum uteri were three weeks 
and three months, respectively, post partum. There was no decidual reaction in 
either. Of the eight pregnant uteri four had and four did not have any 
evidences of a decidual reaction. Of the four with no decidual reaction only 
one was a term delivery. The other deliveries were at 12, 26, and 32 weeks, 
respectively. Of the four patients with cervical decidual reaction two were 
at term and the other two were at one and three months’ gestation, respectively. 
The ages of the women were 23, 25, 36, and 38 years. From this small group 
no conclusions can be drawn but trends can be noted. It seems significant tliat 
50 per cent had a decidual reaction, none had e%’idence of endometriosis, or 
severe infection of the cervix, and that neither of the postpartum uteri had a 
decidual reaction suggesting that this reaction resolves with no demonstrable 
sequelae. 

Our second source of material consisted of sixteen eerxdcal biopsies m 
which a decidual reaction was present. Eight of these specimens were collected 
from our own material over a relatively short period of time and eight were 
loaned to us by Dr. D. C. Beaver, Pathologist, Women’s Hospital, Detroit. 

In this series of sixteen eases the period of gestation at the time of biopsy 
was laio-wn in eleven. These were distributed as follows : 


Table I. Period of Gestation at Which Biopsy -was Taken 


period 

number 


2 months 

4 


3 months 

1 


4 months 

2 


5 months 

2 


Term 

2 


Total 

11 



It is significant that four were diagnosed at two months’ gestation. 
these four there was a history of vaginal bleeding in two and no available m- 
formation in the remaining two. In regard to the parity, there is no 
significance. The age was known in twelve cases and the average was sligiui.' 
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Fig. 1 (Case 


Fig. 2 (Case 
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, — ^Intercellular edema with separation of stroma cells, swelling of cytoplasm, 
and tendency of the cells to become more round. (X275.) 



. — Further swelling of stroma cells accompanied by superficial squamous hyper- 
plasia and increased vascularity. (X275.) 
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over thirty years wliich is a iiiglier average age than we find in our routine 
delivery series (22 to 25 j^ears in 1,441 deliveries of a recent four-month series). 
In eleven of the cases the outcome of the pregnancy was Imown, Of these, 
three aborted at variable periods from two to three months’ gestation, while 
the other eight were term pregnancies.. In this connection it is interesting to 
note that the cases reported by Klein and Domeier, Jlennessy, and by Waldstein, 
all were term or approximately term pregnancies. This suggests that bleeding 
in early pregnancy caused by cervical decidual reaction is not invaribly ac- 
companied bj’^ abortion. In live of the sixteen eases there was definite Icnowl- 
edge as to the presence of vaginal bleeding, and vaginal bleeding was noted 
early in pregnancy in two of these, while the third had excessive vaginal bleed- 
ing at the time of birth of the child. In six cases the postpartum examinations 
which were done indicated that there was a complete resolution of the lesion 
following the termination of pregnancy. This is further borne out by our ex- 
perience with the control material sited above. 

Summary and Conclusions 

1. Decidual reactions of the cervix in pregnant women occur frequently 
and oecasionall 3 '’ may account for bleeding during tlie early part of pregnancy 
and further may progress to such a degree as to produce significant bleeding 
at or near term, 

2. Decidual reactions of the cervix are probably associated with the usual 
hormones of pregnanej^ and are not necessarily associated with either inflamma- 
tion or endometriosis, 

3. An awareness of this reaction on the part of the obstetrician and the 
pathologist may enable us properhy to evaluate tliese patients. 

4. There appear to be no permanent alterations of the cervix associated 
with this decidual reaction. 


CASE 

T~ 

2 

3 

4 

5 

6 

7 

8 
9 


10 

11 

12 

13 

14 

15 

16 


Table II. Summary of Cases With Cervic^vl Decidual Eeactions 


BIOPSY AT parity 


3 mo. 

i 

4 mo. 

i 

5 mo. 

ii 


i 

2 mo. 

i 

2 mo. 

iii 

Term 

ii 

Term 

V 

2 mo. 

ii 


5 mo. ii 

2 mo. i 


4 mo. iii 


AGE 

IT 

33 

33 

17 

23 

36 

31 

28 

29 


36 

33 

32 


DELIVERY 

Term pregiiaucy 

Term pregnancy 
Term pregnancy 

Term pregnancy 
Incomplete abortion 

Incomplete abortion, 
2 months 
Term pregnancy 
Term pregnancy 
Aborted at 3 months 


Term pregnancy 
Term pregnancy 
No information 
No information 
No information 
No information 
No information 


com ments 

Irregular vaginal bleeding C 
weeks normal. 

6 weeks normal. 

Follow up normal, no symp 
toms. 

Profuse vaginal bleeding, one 
month. 


Intermittent spotting 5 days; 
had subsequent . 

and curettage; 
ination negative; follow 1 

negative. . 

1 wpeks normal, no symptom • 


6 weeks normal. 
Polyp. 


Polj^. 
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Fig, 3 (Case 4). — Small, well-localized clump of decidual cells. (x275.) 



big. -1 15). — ^Slasses of decidual cells arranged in subeplUrellal and periglandular areas, 

Atie gland epithelium Is flattened and often distorted or partially lost, (x275.) 




PYOMETRA; A CLINICAL AND PATHOLOGIC STUDY- 

Robert W. DeVoe, M.D., and Lawrence ]\I. Randall, i\r,D., Rochester, I^Iinn. 
(From the Mayo Foundation and the Department of OVstcirics and Gynecology, Mayo Clinic) 

P YOMETRA was first recognized more than one Imndrcd years ago when one 
of the first eases was reported by Clarke in 1851.^ Ponrteen additional re- 
ports appeared between then and 1920. Aljont 1920, treatment of eareinoma of 
the uterine cervix by means of radiation therapy became fairly well established. 
Consequently, in the succeeding years numerous articles presented discussions 
and reports of the occurrence of pyometra as a result of obstruction of the uterine 
cervix by malignant growths, polyps, fibromyomas, calcareous concretions or 
fetal bones, and as a result of radiation therapy. Previous cauteiy, atrophy and 
stenosis of the cervix also were mentioned. Bland,^ in 1929, noted that stenosis 
of the cervical canal was not necessarily present in all patients who developed 
pj'ometra. The condition has been noted when tumors were produced experi- 
mentally in animals. Two instances of pyometra in women occurred in associa- 
tion with the presence of excessive amounts of estrogens, one in the presence of 
granulosa-cell tumor and the other following the administration of large doses 
of estrogens. Investigation of the bacteria found in eases of pyometra was made 
by Carter® in 1942, 

The records of 87 patients at the Mayo Clinic who developed pyometra, from 
1917 through 1945, were available for study. The condition was found at opera- 
tion in 46 instances, at necropsy in 6, and at diagnostic curettage in 25 ; in addi- 
tion, 10 patients experienced the condition during, or shortly after, the admin- 
istration of radium to the uterus. 

The general clinical background of this group of patients will be presented 
first, followed by consideration of the pathologic aspects. 

Clinical Features 

The incidence of pyometra is not high, the 87 eases discussed herein repre- 
senting a little more than 1 in 10,000 female admissions to the Mayo Clinic. For 
the most part, patients with pyometra are of advanced age. The average age m 
cases reported in the literature was 53.2 years; however', our group averaged 
58.1 years, the youngest being 23 and the oldest 88. 

The majority of patients with pyometra have passed the menopause, as 
would be expected in this age group. The significance of the postmenopausal 
state has been considered by Meigs^ and by Graham and PaiUa® who have pointed 
out that accompanying the advance of years the tone and contractility of the 
•uterus dwindles so that it cannot empty itself. In 68 patients (78 per cent), the 
elapsed time since the last menstruation averaged 14.2 years, and, of these, 5o 

* Abstract of thesis submitted by Dr. DeVoe to the Faculty of tlie Graduate School of 
University of Minnesota in partial fulfillment of the requirements for the degree of 
of Science in Obstetrics and Gynecology. 
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The results of physical examination, particulaiiy of the abdomen and pelvis, 
were helpful in a number of instances. Of the 87 patients, sixteen were found 
to have tenderness in the lower jnirt of the abdomen, one of wiiom had semi- 
rigidity of the abdominal wall. Palpation of a tumor through the abdominal 
wall was possible in three patients. 

Pehde examination was performed on 73 i)atients.‘^ The uterus was enlarged 
in eighteen patients and a pelvic tumor was dcscril)ed in six. A ma.ss in one or 
both sides of the pelvis was thought to be present in tliirteen patients. Thus, 
in 37, or 52 per cent, of the 71 patients, enlargement of the uterus or a mass 
was noted. The cervix was absent in three patients, a cervical ero.sion was present 
in ten, a cervical scar in two, and an atrophic cervix in nine ; in one patient a 
stem pessary was found in place. 

Pyometra was the preoperative diagnosis in 21 of 71 patients. In the other 
50 patients the results of examination led to a preoperative diagnosis of a number 
of conditions which in turn led to procedures through wliich pjmmetra was dis- 
covered. A pehde tumor was diagnosed eleven times, cancer of the cervix five 
times, fi.bromyoma twice, mcnstnial irregularity nineteen times, and cancer of, 
the fundus four times. Thirty-five patients were listed as having infrequently 
occurring conditions. The list of antemortem diagnoses of the patients who 
came to necropsy contained none of gynecologic interest. 

Pathologic Features 

Studies of the gross and microscopic features of pyometra were possible in 
52 cases in which the uterus was removed surgically or at necropsy. The Fal- 
lopian tubes were not present in all instances. The findings with regard to those 
patients upon whom a dilatation and curettage were performed will be noted 
later. In all patiente evidence of the presence’ of pus in the utei’us was found 
at the time of operation by the surgeon or immediateh’’ thereafter bv the surgical 
pathologist. 

The uteri from these patients varied greatly in size. The average weight 
of 50 uteri was 114.9 Gm., the lightest being 30' Gm. and the hea^^est 187 gm. 
Two uteri contained multiple massive fibromyomas and hence were not con- 
sidered^ in establishing the average weight; they weighed 530 and 390 Gm., 
respectively. The thiclaiess of the uteri as measured at the fundus averaged 
1.21 cm. ; the thickest uterus measured 3.0 cm. and the thinnest 0.2 cm. 

Many times pyometra ■was accompanied by other uterine pathologic lesions 
in the 52 cases in which the uterus was removed surgically. In this group there 
were 21 instances of benign uterine lesions; of these lesions fibromyomas num- 
bered. fourteen (27 per cent), endometrial polyps five (10 per cent), and adeiw- 
myosis two (4 per cent). Malignant lesions were present in eleven uteri (2r 
per cent), eight of which were endometrial carcinomas, one an extensive multi- 
centric squamous-cell epithelioma of the endometrium, one a squamous-cell epi- 
thelioma which arose in the cervix and Avhich iiwolved the entire uterus, and 
one a squamous-cell endometrial metaplastie lesion. Concurrent pathologic con- 
ditions in other organs were of infrequent occurrence. There was one adenocar- 
cinoma of the stomach, one adenocarcinoma of the ileum, and one diverticulum 
of the colon. 

The status of the endometrium in this group of 52 patients was variable. 
In accordance wuth the average age of this group, a large number, 34 (65 per 
cent) exliibited an atrophic endometrium. A smaller number had an active 

•Pelvic examination was not done on the six patients who came to necropsy nof °n me 
ten patients in whom pyometra developed during the course of radium tlierapy. In the nroRc* 
dose” method of radium administration the cervix is probed prior to each treatment. 
these patients complain of abdominal pain or vaginal discharge, probing the cervical cana 
done and the diagnosis conarmed. 
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had experienced a spontaneous menopause while in the remainder it followed 
surgical or radiologic procedures. One patient had been amenorrheic for 21 
years after a premature permanent cessation of the menses at the age of 18. 
Nineteen patients had not experienced the menopause and of these, eight had 
menorrhagia or metrorrhagia and one had oligomenorrhea. Sixty-two patients 
had given birth to living children; twenty had never been pregnant and five 
had been pregnant once but had aborted. 

Previous diseases which might be of significance rarely had been present. 
Six patients had experienced pelvic inflammatory disease, three cancer of the 
endometrium, and three vaginitis. Endometriosis, fibromyoma of the uterus, 
puerperal sepsis, and syphilis each appeared once in the past histories of this 
group. 

The past surgical history contained certain items of more than passing 
interest. Gynecological operations in some form had been performed on 58 
(67 per cent) of the 87 patients and surgical procedures involving the cervix in 
varying degrees had been performed on 23, or 26 per cent, of the 87 patients; 
these operations consisted of dilatation and curettage in twelve, cervical ampu- 
tation in four, trachelorrhaphy in one, and minor procedures (cautery, biopsy, 
polypectomy) in six. Twenty-four patients had experienced some abdominal 
surgical procedures. A large number of procedures previously undertalcen did 
not pertain to the pelvic viscera. 

A significant number of these patients had been subjected to irradiation 
therapy. Indeed, pyometra is one of the complications which has plagued radium 
therapists from the beginning. Lammers® and Condamin'^ reported cases of this 
complication that occurred during the early experience in the treatment of 
cervical carcinoma with radium but maintained that radium was the best thera- 
peutic agent. Pyometra developed in three of 116 patients treated by Gegouin® 
who expressed the belief that postirradiation stenosis of the cervical canal was 
the underlying factor. In sixteen of our patients who received previous irradia- 
tion therapy elsewhere, pyometra developed. It was difficult to ascertain, by the 
patient’s account, the extent and direction of this treatment. In twelve, hoAv- 
ever, radium Avas placed in the cerAux or uterine cavity in doses apparently 
ranging from a menopausal dose to “complete treatment.” The pelvic organs 
of four patients were treated Avith roentgen rays. Ten additional patients 'under- 
Avent radium treatment at the clinic and pyometra developed during or shortly 
after treatment. In nine of these, treatment Avas for carcinoma of the cervix 
and in one it AA'as administered to induce the menopause. In three of these AA^omen 
pyometra developed during treatment or less than a Aveek after the last treatment 
and in seven it ap25eared from tAA’o to sixteen Aveeks subsequent to the final 
treatment. 

The complaints and symptoms of these patients frequently appeared as a 
triad. Vaginal discharge Avas present in 42 patients, A'aginal bleeding in 35, 
and abdominal pain in 40. Nine patients complained of a Ioav back pain. In- 
fertility, irregular menses, hot flushes, and rectal pain each Avere present onee 
or twice. Many patients, of course, had no complaints referable to the pehds. 
Vaginal discharge aaus present and described as foul in 24 eases, purulent in 23, 
bloody or bloody mixtures AAuth other types in 16, and broAATi in 8. Discharges 
described as serous, profuse, green, irritating, and mucoid occurred infrequently. 
Fourteen patients had no discharge. Some patients had more than one tj^pe of 
discliargc. Forty patients experienced abdominal pain, TAAmnty-tAA'o complained 
of loAA’cr abdominal pain, nine described menstrual-type pain and nine com- 
plained of pain in cither the right or left loAA’cr quadrant. Eelicf of pain AAuth 
the onset of vaginal discharge occurred in fiAm patients. 

The body temperature aa’us aboAm 99° F, in only 13 patients, the highest 
reading being 99.6° F. 
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and Gouzy”” maintained tliat a closed cervix is not essential. A physiologic reten- 
tion may occur and increasing pressure may force exit. Varying types of inflam- 
mation were present in the cervix; seventeen of the 52 patients had subacute 
purulent inflammation, nine no inflammation, eight .subacute inflammation, six 
chronic inflammation, nine acute pumlent inflammation, two chronic puralent 
cervicitis, and one tuberculous cervicitis. 

The total number of Fallopian tubes present on the 38 uteri having tubes 
was 72. The types of inflammation present in the tubes were as follows: no 
inflammation in 31, acute purulent inflammation in 13, subacute purulent in- 
flammation in 21, chronic inflammation in four, and tuberculous reaction in 
three. _ Considering the ease with which it is ])o.ssiblc for some inflammatory 
conditions to ascend into the tubes one would expect that the tubes would have 
exhibited the same type of inflammation as did the endometrium. Such was not 
the ease. The type, of .inflammation in the 72 tubes corresponded to that in the 
endometrium in 22 instances (31 ])cr cent) and was different in 50 instances. 
The three tuberculous endometria were all associated with tuberculous salpingitis. 

Of the 25 patients upon whom a dilatation of the ceiwix and curettage of 
the uterus were performed, .sixteen had a nonpatent cervix and in nine the 
status of the cervix was not given. In twelve of these 25 cases tis.sue was avail- 
able for microscopic study; it was found that there were six cervical epithe- 
liomas, four carcinomas of the endometrium, and two instances of only a purulent 
endometritis. 


' Summary and Conclusions 

The clinical and pathologic aspects of pyometra were studied in 87 patients, 
and the uteri of 52 were available for examination. 

The average age of tliis group of 87 patients was 58.1 years, and in 78 per 
cent the last menstrual period had occurred 14.2 years before the onset of 
pyometra, 

Gjmecologic operations in some form had been performed on 58 (67 per 
cent) of the 87 patients, and in 23 (26 per cent) of the 87, a surgical procedure 
had been performed on the cervix. Twenty-one per cent of 71 patients, exclusive 
of the six who came to necropsy and the ten who received radium treatment at 
the clinic, had received irradiation therapy previously. Seven patients gave a 
history of endometrial or cervical malignancy. 

The most pi’ominent symptoms of pyometra Avere Amginal discharge, vaginal 
bleeding, and abdominal pain. Pyometra was not accompanied by fever. 

Fifty-two per cent of 71 patients had a pelvic mass of one kind or another 
and 12 (17 per cent) had suspicious lesions of the cervix. 

In 30 per cent of the patients aa4io were treated surgically, pyometra Avas 
diagnosed preoperatively and in the remainder treatment Avas given for con- 
ditions AA'hich led to the discovery of pyometra. 

Lesions of the uterus most frequently accompanying pyometra in the 52 
cases in Avhich the uterus Avas removed surgically Avere fibromyoma in 27 per 
cent, carcinoma in 21 per cent, endometrial polyps in 10 per cent, and adeno- 
myosis in 4 per cent. 

The endometrium Avas atrophic in 65 per cent of 52 cases in Avhich the uterus 
Avas removed surgically. The types of inflammation present in the endometrium 
were as folloAvs : subacute purulent inflammation in 56 per cent, acute purulent 
inflammation in 19 per cent, and chronic tuberculous purulent inflammation in 
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endometrintn, four slio\ving a late proliferative phase, three an early prolifera- 
tive phase, and one a late differentiative phase. In three patients an extensive 
necrosis of the endometrium was present. As mentioned before, there were eleven 
instances of endometrial involvement by a malignant process ; in four of these 
the lesion was endometrial adenocarcinoma, Grade II; in three endometrial 
adenocarcinoma, Grade I, in one a diffuse squamous-cell epitlielioma, Gi’ade III ; 
in one a diffuse squamous-cell epithelioma, Grade II; in one an adenocarcinoma, 
Grade III ; and in one a multicentrie Grade III squamous-ceU epithelioma of the 
endometrium. 

The type of inflammation in the endometrium varied. Pus, of course, was 
present in all. The criteria used for acute inflammation was the presence of 
pol3Tnorphonuclear leucocjdes and edema in the endometrium. A predominance 
of plasma cells was the principal criterion in cases of subacute inflammation, 
although eosinophilic pob^morphonuclear leucocjdes were often found.^ The 
presence of plasma cells in the uterus® is regarded b^'' some as being indicative 
of chronic inflammation. L^miphocytes were the predominant cells found by 
us in chronic inflammation. On the basis of the foregoing criteria, five of the 
52 patients had an acute purulent type of inflammation, -with five others demon- 
strating, in addition, necrosis, giving a total of ten patients (19 per cent) with 
this tj’pe of inflammation. Twenty-nine (56 per cent) had a subacute purulent 
inflammation and ten had a chronic purulent inflammation. Tuberculosis was 
found in three uteri ; tubercles with epithelioid cells, giant cells, and lymphocytes 
were present, tubercles were discovered, special stains to demonstrate 

the presence of acid-fast organisms were tried, but none were found. However, 
the configuration seen scarcely allowed any other decision to be made since other 
granulomatous lesions which might be confused are extremely rare in the endo- 
metrium. 

The principal feature noted in the myometrium was the presence or absence 
of fibrous change. The occurrence of fibrosis in the myometrium as well as in 
the cervix has been dealt with by Puxeddu^® and Meigs.^ In our group of 52 
cases, marked- fibrosis was present in 39 (75 per cent) and absent in 13 (25 per 
cent) . ^ In one the m^mmetrium was diffusely infiltrated by a Grade III squamous- 
cell epithelioma. The number of uteri that revealed the presence of inflammation 
in the myometrium was surprisingty small; inflammation was not present in 24 
(46 per cent), in twelve subacute inflammation was found, and in seven chronic 
inflammation was present. Four patients were found to have a subacute purulent 
myometritis, two an acute inflammation, and three acute purulent mjmmetritis. 

Aecumiilation of pus occurred both in uteri with and in those without a 
patent cervix. Twenty-four of the 52 uteri had a nonpatent cervix while the 
balance were not obstructed. Fibrosis of the cervix as a part of the general 
process in 'the uterus during the involutional age was present in 32 patients to 
a marked extent and nine showed fibrosis plus cystic cervicitis, giving a total 
of 41 ( 1 9 per cent) with increased fibrosis. Closure of the cervix as a result of 
atrophj’-, fibrosis of the circular structure, and subsequent adliesion has been 
demonstrated by Liegner,^^ Aza,^® Alamanni,’^® and others (Gegouin,® Graham 
and Failla'' and Puxeddifl®). Other conditions of interest in the cervix were 
that tlnee cervices had been amputated (plus one which had been removed post- 
opei-ativclj'- from the specimen) because of marked atrophy'- subsequent to radium 
treatment and 3 were the site of a Grade III squamous-cell epithelioma in Avhich 
moekage occurred. This phenomenon has been recorded by Galabin,^“ Lewers,^® 
late, Oberndorfer,^" and Eoberts,^® all of whose reports were published in 
wirty years; however, this condition, common in the past, is not so frequent now. 
iiie mechaiNsrn wherebj’’ pjmmetra occurs in the presence of an apparently 
patent cervix is coniectural; however*, Tate,^® Bland,® Maurizio,^® and Guilhem 



END RESULTS IN THE SURGICAL TREATMENT OF 
OVARIAN CANCER- 

A. W. Diddle, M.D., TCNOxviLiiE, Tenn. 

(From the Feparlmcni of Ohst dries and Gynccolotfy, Southwestern Medical College, 

Dallas, Tex.) 

T his article concerns the treatment of patients with ovarian cancer in Dallas, 
Texas, from Dec. 31, 1935, to Jan. 1, !1947. It shows that surgical attack of 
the disease was frequently done without regard for its pathologjL The effect 
on end results is considered. The method of study used was the same as 
described in a previous report.'^ The survey was completed in May, 1948. 

Material 

Records of 294 women with a histologic diagnosis of ovarian cancer, and 20 
others with a feminizing tumor of the ovaiy were reviewed. The feminizing 
tumors were considered separately for the reason that it was usually impo.ssible 
to ascertain histologically whether or not they were malignant. Clinically, 
several of them proved to be cancerous. 

To evaluate treatment of ovarian cancer, the timiors were divided into four 
clinical groups according to the modification of Ileyman ’s classification made by 
Kerr and Einstein.^® Amiong Group I the primary tumor and all visible cancer 
tissue was excised. Among Group II part or all of the primary tumor was 
removed but in every instance either some tumor was left, there was ascites, or 
the tiunor content was spilled during removal. Group III included cancers 
recurring after removal or after irradiation treatment and Group IV consisted 
of the inoperable tumors. 


Subjects 

Two-thirds of the patients were residents of Dallas County. The other 
one-third lived outside of Dallas County and came from other parts of Texas, 
Arkansas, Oklahoma, New Mexico, and Louisiana to Dallas for treatment. 

The age of the women with ovarian cancer ranged from 16 to 87, with an 
average of 50 years. Two-thirds of them were over 45. Twelve, or 4 per cent, 
were under 30 years old. 


Symptoms 

The usual symptoms of ovarian malignancy were abdominal tumor and pain. 
The average delay from the onset of sjunptoms to the time a correct diagnosis 
was made averaged 8.5 months. There was no apparent relation between the 
duration of sjunptoms and the extent of the disease. It was impossible to ascer- 
tain the amount of delay attributable to patient and to doctor but most of it was 
believed the fault of the patient. 

•Aided by a grant from the Texas Division of the American Cancer Society. 
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6 per cent. Tlie myometrium was markedlj^ fibrosed in 75 per cent of the 52 
cases and the inflammation present in the endometrium did not gain access to 
the myometrium in 46 per cent of the uteri. 

The cervix exhibited increased fibrosis in 79 per cent of the 52 patients. 
The cervical canals of 54 per cent of the uteri were patent and the type of in- 
flammation present in the cervix was approximately the same as that present 
in the endometrium. 

The Fallopian tubes showed all types of inflammation, the type being 
similar to that of the endometrium in 31 per cent of the cases. In 90 per cent 
the tj^pe of inflammation present in the right tube was similar to that in the 
left tube. 
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Tabi.e III. Tbeatment 


TREATMENT 

Exploratory laparotomy and biop.sy 

Unilateral oophorectomy 

Bilateral oophorectomy 

Unilateral salpingo-oophoroctomy 

Type of surgical operation unspecified 

Subtotal hysterectomy and bilateral salpingo-oophorcclomy 

Bilateral salpingcctomj’ and unilateral oophorectomy 

Total hysterectomy and bilateral salpingo-oophoroctomy 

Subtotal hysterectomy and unilateral salpingo-oophorccfomy 

Abdominal paracentesis 

Subtotal hystcroctomj', bilateral salpingeclom}', and 
unilateral oophorectomy 

Total hysterectomy and unilateral salpingo-oophoroctomy 
Unilateral oophorectomy and bilateral salpingectomy 
Bilateral oophorectomy and unilateral salpingectomy 
Total hysterectomy and unilateral oophorectomy 
Subtotal hysterectom}' and unilateral oophorectomy 
Died rvithout operation, autopsied 

TotaT” ~~ ~ 


NUAfUER 

(is 

51 

44 

30 

30 

25 

12 

7 


3 

2 

0 

1 
1 

1 

t; 


204 


Survival Bates 

The survival rates for tlic SO per cent of patients traced with ovarian cancer 
are given in Table II in relationship to the inodihcd I-Icyman Classification. Spill 
of the tumor during its removal aiiparcntl}’ decreased the chance for survival. 
In other tvords, aspiration and defiation of a tumor to facilitate removal are con- 
demned. All women with sarcoma, epidermoid carcinoma, ICrukcnberg tumor, 
and dysgerminoma of the ovary died in less than four years after dia^osis. 
Pour of five women with ascites and nearly all with palpable implants in the 
cul-de-sac were dead or had a recurrence within two years after a diagnosis of 
cancer was made. Since there were few patients with any one grade of tumor 
treated by any one method, it was impossible to evaluate properly surgical and 
irradiation treatment. 


Complications 

More than one-half of the patients with ovarian cancer had Icnown com- 
plications secondary to the disease or treatment, Table The majority of 
women with ascites had one or more paracenteses. Seventeen vnth metastases 
to the bowel ultimately had an intestinal obstruction necessitating surgical 
intervention. 


Table IA’". Complications 


COMPLICATION NO. CASES 


Peritoneal metastases (56 with ascites) 105 

Extension to bowel 46 

To lymph nodes; cervical 7; inguinal 7; other 3 17 

Pulmonary metastases 7 

Metastases to bone 4 

Metastases to abdominal scar 4 

Urinary tract obstruction 4 

Metastases to iliac vessels 4 

Total ~ J9I* 


•Among 168 patients. 


Feminizing Tumors 

Several women with feminizing tumors of the ovary noted abnormal vaginal 
bleeding for over one year and in a few instances for as long as five to ten years 
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Pathology 

The majority of ovarian tumors Avere primary in the ovary. Less than 8 
per cent Avere metastatic, arising in order of frequenej'' from the endometrium, 
colon, stomacli, sigmoid, -Iddnejq and cervix. Three of seven Krukenberg tumors 
were primary in the stomach, Avhile the origin of the other four Avas unlmoAvn. 

The histologic types of ovarian cancer are given in Table I and the clinical 
grade among patients traced three and fiA’-e years is sIioaati in Table II. Note, 
the specific histologic type Avas frequently not given. Most of the cystic tumors 
contained papillations. Over one-half of the 90 patients subjected to bilateral 
oophorectomy had cancer in both ovaries. One-seventh of the 122 Avomen Avitii 
one or both Fallopian tubes excised had metastases to at least one tube. OA’^er 
one-third of the 46 Avomen hysterectomized had spread of the malignant tumor 
to the uterine Avail or into the uterine lumen. One-sixth of all the patients had 
extrapelvic metastases, usuallj' to the omentum, and in nearly one-third of the 
187 laparotomized other than for biopsjq the cancer had broken through the 
ovarian capsule. Spill of the tumor contents occurred among one-ninth of the 
AVOmen oophoreetomized. Possibly some of the recurrences in these patients can 
be attributed to this technical misadventure. Grossly, all of the cancer AA^as 
remoA’'ed in only one out of 21 Avomen. 


Table I. Histologic Types of Ov.iVRian Cancer and Feminizing Ovarian Tumors 


HISTOLOGY 


NUMBER 


Adenocarcinoma, variety unspecified 
“Ovarian cancer" type unspecified 
Pseudomucinous cystadenocarciuoraa 
Serous cystadenocarcinoma 
Metastatic, exclusive of Krukenberg tumors 
Otlier*-' 


144 

37 

35 

27 

16 

15 


’Knikenbere: 

7, epiderinoid 5, sarcoma 

1, 'dj’seerminoma 1, embryonal 1. 




Table II. 

Survival Rates 




FIVE 

YEAR (1936-1941) 

1 THREE YEAR (1942-1943) 



NUMBER 



[ NUMBER 

1 PER CENT 

CLINICAL GROUP 

TOTAL 

I.IVING 

PER CENT 

TOTAL 

LIVING 


I 

20 

15 

80.0 

12 

10 

84.4 

II 

45 

5 

11.1 

31 

4 

12.9 

III 

3 

2 

66.6 

1 

0 

0.0 

TV 

32 

• 0 

0.0 

23 

3 

13.0 

UncJassifiecl 

4 

1 

25.0 

5 

1 

20.0 

Total 

108 

23 

21.3 

74 

18 

24.4 


Treatment 

The various surgical measures used to treat ovarian cancer are given in 
Table III. Only seA’^en Avomen in the entire series of 294 received what may be 
adjudged an adequate operation for ovarian cancer. In other AA^ords, only one 
in 42 Avomen had a knoAvn liilateral salpingo-oophoreetomy and total hysterec- 
tomy ! One in fourteen Avomen Avas laparotomized for recurrence of the tumor, 
found usually in the remaining oAmry. Wliere an ovarian tumor was excised 
and a fcAv days later reported to be malignant, the abdomen Avas seldom reopened 
to remove the other adnexus and uterus. The omentum Avas seldom removed and 
then only partially. 

Reliable information regarding irradiation Avas aAmilable for onty about one- 
half of the patients. These received x-ray to the pelvis or abdomen postopei’a- 
tively. 
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tumor from experimental animals results in an increased survival rate presum- 
ably due to reduction in the number of cells available for growth. They are 
of the opinion this principle holds clinically. 

Clinically the problem commonly arises as to wliethcr or not an ovarian 
tumor is of the physiologic or nco])lastic variety. Movable, cysl.ic tumors 5 to 6 
cm. or less in diameter in patients in the reproductive period of life are usually 
physiologic cysts. However, such tumors bear watching and if they do not 
regress, or instead become lai-ger, an exploratoiy laparotomy is indicated.’® 

The value of irradiation in the treatment of ovarian cancer is difficult to 
.iudge because reporting of data is not uniform It apparently cuts down the 
formation of ascites and slows the growth of implants. Given postoperatively, 
life is occasionally prolonged.’- In selected studies, total hysterectomy 

and bilateral salpingo-oophoreetomy combined with postoperative irradiation 
have effected five-year survival rates of 35 to 40 per cent. On the contraiy, 
Martin’® seriously questions the value of x-ray postoperatively to prolong life. 
Baer,® Parks,” and the writer have ob-served that preoperative irradiation, in a 
few instances, made inoperable ovarian tumors operable. Kerr and Einstein’® 
rightly condemn this procedure unless a hislologic diagnosis is made beforehand. 
To give x-ray solelj'- on a clinical diagnosis too often leads to castration of the 
patient for a benign lesion. 
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prior to institution of treatment. Originally some of these tumors were con- 
sidered to be sarcomas but on further studj'- they were interpreted to be gran- 
ulosal cell tumors. There were isolated instances where these tumors metastasized, 
to omentum, peritoneum, Fallopian tube, scalp, and bone marrow. 

Approximately an equal number of women laparotomized for feminizing 
neoplasms- had removal either of one or both ovaries. Postoperative irradiation 
was seldom used. Six of thirteen women traced were dead within seven years, 
and tAvo of four patients under 30 years of age died of the disease. It Avas appar- 
ent that the surgical procedure of choice for the older Avomen with feminizing 
tumors included total removal of the uterus, oAmries, and tubes. The justification 
for doing less radical procedures in young patients as recommended by Hodgson, 
Dockerty, and hlussey'* is questioned because tAvo of four Avomen under 30 years 
old died of the disease. 

Comment 

Undoubtedly the great Avaste of time from onset of first symptoms to begin- 
ning treatment, and the use of improper operative treatment contributed to poor 
end results. It Avas apparent that manj’- physicians did not understand the 
pathologj’- of the disease. For the foregoing reasons, a brief discussion of the 
pathology and treatment of ovarian cancer is given. 

hlany ovarian malignancies arise Avithin preAUously benign neoplasms.^® The 
onset of the malignant change is insidious, so that the tumor is usuall}’- in an ad- 
A’-anced stage of groAAfih before a diagnosis is made. OA^arian cancers not uncom- 
monly involve both ovaries. The tumor usually spreads by direct extension to 
the peritoneum, omentum, or tube. Less often metastases occur to the Fallopian 
tube by the Ijmiphatics or veins and then to the uterus.^’ It is obvious 

that total hysterectomy and bilateral salpingo-oophorectomy are the minimum 
acceptable surgical procedure for operable oAmrian cancer.^’ 

In addition, Meigs"^^ and Pemberton^® strongly advise removal of the omentum. 
To the contraiy, Baer^ opposes its removal routinely for the reason that once 
tumor has spread to omentum it usually has invaded other extragenital organs 
or the peritoneum. Death from ovarian cancer commonly results from intestinal 
obstruction produced by peritoneal implants or invasion of other Auscera, not 
from omental metastases. As previously mentioned, aspiration of ovarian cysts 
decreases the survival rate and is, therefore, condemned. On the other hand, 
drainage of very large ovarian cysts may be the only possible method of permit- 
ting subsequent removal AAuthout patient fatality. If done, a small midline 
incision is made and aspiration done under direct vision. The trocar AA^ound is 
closed AAuth a purse-string suture to preA^ent leakage.'® 

The normal ovary is removed unnecessarily often. In contrast, this survey 
revealed a tendency’- to conserve ovarian tissue in the presence of a malignant 
tumor of the ovary. Such a policy should be considered only in a jmung patient 
AA'here the inA'^olved ovary is a freely movable, small cystic mass.^® On the con- 
trary, Helsel® is of the opinion that age should not be a factor in the treatment 
of ovarian malignancj’-. Ordinarily, if an ovary is removed, especially in Avomen 
of menopausal age, and foimd to contain cancer, it is negligence if the other 
ovaiy, tubes, and uterus are not removed AAuthin a feAv weeks.^^’ .Ml tumors 
taken out singly should be opened at the operating table to determine if they are 
malignant before the abdomen is closed. If the surgeon feels unqualified to pass 
on the gross specimen, he should consult the hospital pathologist. When oA'^arian 
cancer is found, as much of the tumor as possible should be remoA’-ed Avith due 
regard to the length of anesthesia, blood loss, and shock. The more cancerous 
tissue excised, the more favorable the outcome, particularly if roentgen treat- 
ment is to be used.® Mann and Dunning^® state that remoA’^ing a portion of a 
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temperatures, were taken Ijy eaeli of these four subjects so as to compare tliis 
criterion of ovulation to tlic hyperemia test. In so far as could b.c determined 
all four subjects were clinically normal. Three hud become successfully preg- 
nant one or more times without difficulty in conception. The fourth subject 
was a 30-year-old nullipara whose menstrual cycle was regular and who pre- 
sented a completely normal history. 

In addition, data were obtained from three selected patients who were to 
be subjected to pelvic repair surgery of nonendocrine significance. The surg- 
ical procedures were timed to occur on the day after ovulation as judged by 
the sudden rise in basal body temperature. In these cases as many morning 
urine samples as possible, immediately preceding the supposed time of ovula- 
tion, were obtained and tested l)y the Farris technique. It is to be noted that in 
two of these three subjects a freshly ovulated follicle developing into a corpus 
luteum was found. 

B.xamination of the data (Fig. 1) indicates that our e.xperience with tlie 
method has not been encouraging. None of our subjects, witli the pos.sible ex- 
ception of L. S., yielded a noj’inal or near normal ovulatoiy pattern according 
to the specifications of Farris. If this lest is in reality dependable, the only 
interpretation is that all our subjects were abnormal with respect to ovulatory 
pattern. Tliis does not seem lilcel}' because, as mentioned above, all these women 
were g.ynecologieally and endocrinologicall}’- normal in so far as could be judged 
clinically and by past ])erformanee. Certainly, in the two subjects Avhose 
ovaries contained newly developing corpora lutea, the Farris test did not yield 
a “normal" reaction. 

In the light of our lack of success witli this metliod it is pertinent critically 
to re-examine the claims of Fari-is, In his first paper' he reports that 
a positive response on less than 3 successive duys is to be considered abnormal. 
Yet in his chart of 52 “normal" cycles, 19 show positive responses on 2 or 
less consecuiive days. Likewise, 13 of the 36 “abnormal" cycles were positive 
on 2 consecutive days. It is difficult to perceive from the data how these 19 
“normal" cycles differed from the 13 “abnormal" ones. Likewise, the reasons 
for the arbitrary three daj-s (later revised to four days) of required positive 
reaction is not readily understandable, especially in view of the fact that 
Farris“ has also obtained positive reactions with pro- and postcoital urines of 
men and of women not ovulating at the time of urine collection. 

Farris' reports that of eleven Avomcn showing normal ovulatory patterns 
and artificiallj^ inseminated on the da.y indicated by the liyperemia test, eight 
became pregnant, a successful prediction in 73 per cent. In a subsequent re- 
port, however, Murphy and Farris' outline results obtained by coitus or by 
artificial insemination timed in accordance to the hyperemia test. Sixty-six 
attempts in thirty-three cycles of ten women are detailed. All ten subjects 
became pregnant, one of them twice, a total of eleven successful predictions. 
Actually, however, the proportion of successes was only 33 per cent since in 
only eleven of the thirty-three cycles did conception occur. It is presumed that 
these eleven successes include the eight mentioned in the earlier publication. 
It is also to be noted that in many of the test cycles, coitus was repeated on a 
number of successive days at approximately the middle of the cycle rather 
than on the one day predicted by the test. The percentage of successful con- 
ceptions, therefore, loses a large measure of its significance for with repeated 
coitus during each cycle a 33 per cent incidence is not strilringly higher than 
that obtained wthout prediction of ovulation by special methods. 

■j;hc significance of five of the eleven successes appears to be 
doubtful due to extenuating circumstances such as the substitution of a sperm 
donor for an infertile husband (Case 1), repair of closed fimbria (Case 2), 
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T he searcli for a simple and reliable means of determining the time of 
human ovulation has led to the proposal of a variety of techniques. "Mittel- 
schmerz,” spotting, gonadotrophin excretion, changes in electrical potential 
and in basal bodj’- temperature, vaginal smears, and endometrial biopsies have 
been among the criteria proposed. One of the most recent suggestions is that of 
Parris,^ wlio has adapted a technique previously'' presented by others^’ ® as a 
test for detection of early pregnancy. The test depends on determining. the 
extent of the liyqDeremic response of the immature rat ovaiy two hours after 
injection of 2 ml. of morning urine. A positive indication of ovulation is de- 
fined on the basis of hyperemia of a specified degree and quality as determined 
by comparison of the test animal’s ovaries to a standard color chart. It is 
further stated that in the normal reaction, the subject’s urine must produce 
the hyperemic response for at least three successive days (later rewsed'* to 
four or more days). 

In the original report,^ Parris states that by use of this method he has 
correctly predicted ovulation time in a number of women, the criterion for 
correctness of the prediction lieing conception resulting from timed coitus or 
artificial insemination. Purthermore, the prediction of the time of ovulation 
in seven monkeys has been verified® by finding the corpus luteum of ovulation 
at examination of the ovaries at laparotomy. 

Because of the great potential value of the technique, an attempt has been 
made in this laboratory to evaluate the liypereraia test in the prediction of 
owilation. . The published technique^’ ” was followed exactly except that for the 
examination of the ovaries of the test rats natural north light or light from a 
battery of fluorescent lamps was substituted for the special lamp suggested. 
The test ovaries were compared to tlie hlunsell Color Chart as nearly as possible 
as described by Parris. In addition, positive and negative controls were in- 
cluded in each group of test animals. The negative controls consisted of un- 
injected rats of the same age (usually littermates) as those injected with test 
urines. The positive controls were similar rats injected'with 2 ml. of urine 
collected from patients Imown to be in the first trimester of pregnancy. 

The test urines were morning specimens furnished daily’’ throughout a 
complete cycle by each of four normal women volunteers. Daily basal body 
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fifteen failures in these two cases is lacking. Possible infertility of the 1ms- 
hand due to previous coital attempts is suggested (but not proved) as the reason 
for five of the failures. No explanation at all is given for five otlicr failures. 

Thus, even the eases ciled by Murphy and Farris do not all clearly support 
tlieir thesis and the incidence of succe.ss based on the hyperemia test may ac- 
tuall}^ be as low as IS per cent or less. 

Another puzzling as]iect of the test which recpiires some thouglit is the 
statement that the cause of the “positive” hyperemia is the increased titer of 
urinary gonadotrophin immediately preceding ovulation. Farris presents no 
evidence which places the responsibility for tlie positive response on gonado- 
trophin but he does state that a positive response was obtained with 3 to 25 
rat units of purified gonadotrophin. On the basis of these figures it may be 
calculated that at the time of o^u^lation a woman must excrete at least 1,500 
to 12,500 rat units of gonadotrophin per 24 hours. Tliis figure is enormously 
greater than any previously reported'* ^°* and approaches more 
closely the values hitherto associated with early pregnancy. Indeed, if Farris 
is correct on this point we may discard as erroneous all hitherto reported figures 
for gonadotrophin excretion l)y nonpregnant women. 

It is conceded that a criterion for determining human ovulatory time is 
difficult to establish. The only certain jneans of ijroof is by appropriately 
timed laparotomy with subsequent microscopic examination of the ovaries. 
Evidence based on fertile copulation or insemination is suggestive but not con- 
clusive particularlj’- when incidence of success is as low as 33 per cent. Further- 
more, it must be borne in mind that nonovulation in the absence of the “])osi- 
tive” hyperemia test also still remains to be proved. Therefore, until jnore 
conclusive evidence is available, the Farris hyperemia test must remain as an 
interesting but unproved suggestion. 

Summary 

The Parris rat ovary hyperemia test for determination of time of human 
ovulation has been used in three human subjects followed by examination of the 
ovaries at laparotomy and in four subjects laiown from previous history to be 
fertile and gynecologically normal. In none of these was the specified “normal” 
h 3 ^peremia reaction obtained. 

Certain flaAVS in the conclusions upon Avhich the validity of the test is 
based are discussed. 
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husband of doubtful or fluctuating fertility (Cases 4 and 6), coincident treat- 
ment of husband with gonadotrophic preparations (Case 6), and a relatively 
infertile husband plus suspected opening of a blocked tube (Case 10). Two 
other eases (5 and 7) had previously been pregnant and in these two cases, 
three pregnancies resulted from four coital attempts. 



Day of cycle 1 3 5 7 9 11 13 1? 17 19 21 23 25 27 29 31 

and +^respectlvel 5 ^ refer to negative, doubtful and positive hyperemia response 

Fig. 1. 


Cases 4 and 10 are of further interest. These two subjects practiced coitus 
during seventeen cycles as advised on the basis of the ovulation test. During 
the final cycle in each case conception occuiTcd. Adequate explanation for tlic 
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were concluded by outlet forceps after rotation of tlie head was complete. 
Patients were eliminated from the study in whom, unanticipated obstetric 
difficulties were encountered winch could influence the initial breathi7]g time 
'(difficult outlet forceps, prolonged second stage, evidence on postdelivery in- 
spection of marginal separation of the placenta, etc.). It was felt that any 
other factors which might affect the initiation of respirations would be balanced 
by the size of the series, and ujider such controlled circumstances the most im- 
portant single influence on the baby’s crjing time uas the drug under study, an 
influence which was accentuated by using maximum doses tlnnughout and by 
administering the drug just pi'ior to delivery (one to tw’o hours in most cases). 

Results . — Three hundred eleven cases were found acceptable for study in 
this manner. These were divided into one hundred eighty-one patients who 
had received Nisentil and one hundred thirty patients who served as controls. 
The control eases were further subdmded into tlm following groups: 38 who 
received no medications, 32 who received Methadon, and 60 who received 
Demerol. 

As revealed b.y the breathing and crying times, Nisentil is not a serious 
fetal depressant. Of the drugs tested, Methadon" produced a definite and 
at times very marked delay in fetal respiration, while Demerol and Nisentil 
both tended to approach the unmcdicated group in promptno.ss of breathing and 
crying. In two of the Nisentil cases, it %vas noted that after immediate estab- 
lisliment of breathing the babies became sleepy and required mild physical stimu- 
lation; both cases had received multiple doses of the drug. In general, however, 
little depressant effect could bo ti'aeed to_Ni.sonlil used alone, a)id if administered 
two hours or more prior to delivery no significant effect at all was observed. 

In an effort to determine what dosage level would be required to produce 
definite depression of the fetus, and to assess a eumulati^'e effect, if any, dispro- 
portionately large amounts of Nisentil were administered to an additional group 
of thirty patients. Petal respiratory depression became e^^dent on the adminis- 
tration at regular two-hour intervals of five consecutive 40-mg, doses. That this 
amount would be required frequently is highly unlikely, but it may well indicate 
that, as is time with meperidine liydroehloi’ide, continued administration 
throughout a protracted first stage could have a deleterious effect on fetal 
respirations. 

Discussion 

It would be absurd to maintain that any systemic narcotic now known is 
totally without effect on the fetus. All have a depressant reaction of some 
degree, as any careful study will indicate. But it is possible to measure such 
depression, and to select drugs which will provide a maximum of pain relief 
for a minimum of depressant effect. 

One of the benefits in this respect derived from Nisentil as we have used 
it has been the fact that when employed in 40 mg. doses concomitant medica- 
tion with other drugs has become less necessary. Nembutal has rarely been 
indicated and if scopolamine has been employed its dosage has been low (0.2 
mg.). The drug repeated at 2- to 2V^-hour intervals has proved satisfactory 
to carry more than 90 per cent of these patients up to the time saddle block 
spinal has been established. There has been a significant freedom from side 
reactions, either observed at the time or reported subsequently. 

Conclusion 

The hypodermic administration of Nisentil in 40 mg. doses provided 
adequate pain relief in over 90 per cent of the five hundred patients who re- 
ceived it during labor. 
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T he substituted piperidene products have lieen thoroughly investigated as 
narcotic agents, and several modifications of the piperidene nucleus have 
been found highly satisfactory^'® Since it is almost inevitable that any new 
pain-relieving drug which is introduced will be applied to obstetric analgesia, 
it becomes imperative to know the effect on tlie fetus of such drugs when 
administered during the course of labor. Tlie present report records the effect 
on the fetal respirations of the 4 phenyl-4 acyloxy-ppieridine, NisentiF 
administered to the mother prior to delivery, together with observations on its 
pain-relieving value in obstetrics. 


Procedure 

Initial observations were carried out on five himdred patients to determine 
the proper dosage range for olistetric use and to evaluate the pain-relieving 
quality of the drug during labor. This evaluation was made by objective 
observation of the patient in labor and by postpartum questioning. In 40 mg. 
doses administered hypodermically, Nisentil has proved satisfactory for 
obstetric use. The duration of action of such a dose is about two hours, and 
characteristically the patients become drowsy, manifesting restlessness with 
each contraction. The progress of labor has not been significantly delayed. 
In a few women nystagmus has lieen noted, and mild mental confusion is not in- 
frequent. Supplementary medication with the barbiturates or with scopo- 
lamine has been. found to be necessary much less frequently, and in smaller 
doses. No untoward side reactions haim been observed. Thirty-two of the 
five hundred patients were listed as recemng only moderate relief, seventeen 
“poor” to “none,” while the remaining patients (90 per cent) were variously 
listed as having received “satisfactory,” “good,” or “excellent” results. The 
degree of pain relief was less than with 100 mg. of meperidine hydrochloride 
(Demerol) plus a barbiturate, and the amnesia was not as great as with 
meperidine hydrochloride and scopolamine combinations. Greater patient 
cooperation was retained, however, and over 70 per cent of these women were 
carried through the first stage in adequate comfort without additional medica- 
tions. 

Fetal Respiratory Effect 

Method of Study . — The time intervals between delivery of the head and 
(a) the first respiration and (b) the first lusty erj'’ were carefully recorded, 
while an effort was made to eliminate or to standardize all factors other than 
the drug under study which might depress fetal respirations.'^ The pain of the 
labor was controlled either bj'' caudal or by saddle block spinal anesthesia, 
obviati ng the use of systemic anesthesias or other analgesic drugs. All cases 
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I N 1941 a series of eijrlil. eases of unexpected, sudden deatlis in obstetric shock 
was described.’ The necropsy finding eomnion to all was the presence of 
numerous foreign bodies in tlic small imhnonary arteries, arterioles, and capil- 
laries. These were I'cgardod as emboli composed of the jiartieulate components' 
of amniotic fluid, including vernix eascosa (desquamated squamous epithelium 
and sebaceous material) and, in some cases, meconium (mucus and desquamated 
epithelial cells) . Emholi composed of lanugo hair were later described.- These 
foreign materials were absent in the lungs of control inlerpartum cases. The 
clinical picture was that of sudden onset during labor or soon thereafter of 
strong or violent uterine contractions, restlessness, dyspnea, cough, rapid pulse, 
fall in blood pressure, cyanosis, etc., characteristic of shock. In four cases the 
pulmonary emboli Averc the most probable explanation for shock and death. In 
two eases there was, in addition, uterine Ijemorrhage and in two cases there 
Avere other important lesions as Avell. 

It Avas possible to produce a similar clinical and pathological picture in 
rabbits and dogs by tlie intravenous injection of meconium and of unfiltered 
amniotic fluid, but not Avitli filtered amniotic fluid. It is Avell laioAAm that in man 
and animals extensive shoAA’ers of small particulate materials to the lungs can 
cause a shock reaction Avhich may be fatal. This picture Avhich is similar to if 
not identical Avitli that of anaphylactoid shock is further characterized bj" Avide- 
spread and, to a certain extent, species specific changes in the functional state 
of the smooth muscle of various body .systems. It AAvas believed that in some 
cases death Avas due to the puhnonary embolism. It Avas speculated that in other 
eases the state of sliock miglit liave caused uterine atony uuth resultant hemor- 
rhage which together Avitli the shock itself might have caused death. Finally, 
it Avas believed that the violent uterine contractions, AA'hieh sometimes charac- 
terized the early stages of the condition, might have led to uterine rupture seen 
in one ease, and in this Avay contributed, together Avitli the shock of embolism, 
to death. 

Later, tAvo additional examples of the disease Avere described.- In these 
cases the embolism Avas not the cause of death, but thej'’ illustrated several addi- 
tional features including the late histologic reaction to the emboli (preAuously 
seen only in the experimental animals) , lanugo hair as emboli, and mild embolism 
in the absence of labor pains. 

A munber of confirmatory reports have since appeared. These include 
papers by Hemmings (one ease), Goodof (one ease), Gross and Benz (three 
cases) Wjmtt and Goldenberg (one case), Jennings and Stofer (one case), 
Barron and co-Avorkers (tAvo eases), and Watidns (one case). Their clinical 
histories are typical and their photomicrographs illustrate the characteristic 
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Under carefully controlled conditions for study tliere was little evidence 
of fetal respiratory depression, and if the last dose was administered two 
hours or more prior to delivery, no significant effect on the fetus could be 
determined at all. Nisentil should prove a satisfactory adjunct to the 
armamentarium of pain-relieving drugs for obstetric use. 
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about and witliin emboli. This is interpreted as signifying either that the 
mobilization of leucocytes is extraordinarily fast, or that the emboli enmesh 
leucocytes in passing through tlie blood, or tliat the embolism had preceded, at 
least in part, the clinical onset of symptoms by some time. At necropsy in this 
case a rare opportunity was overlooked to demonstrate tlie actual site of passage 
of the amniotic fluid from tlie membranes into the matenial circulation by 
special methods, using pressure and dyes. A rent was not visible on casual 
examination. 




yig. 1 . ^Uterine vein showing an embolus composed of epitheliai squames, a little mucus, 

and sebaceous material at its left end. (XSO.) 

pijr 2 Dilated pulmonary arteriole filled by an embolus. It consists of epithelial 

squames enclosed by mucus which contains a few leucocytes (seen best at the lower end). 
( X250 ) 

Pig. 3._Uterine vein showing an embolus of mixed composition but chiefly epithelial 
debris. (Xl40.) 
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emboli in plilmonaiy Tessels. Jennings and Stofer have reviewed most of these 
cases. That they represent only a portion of the recognized cases is lmo^vn to 
ns as we have seen others in consultation, and there are references on record to 
eases which pe incompletely reported such as that of Burt and of Nicholson. 
As wms anticipated in the first paper, sublethal forms of what are probably this 
condition have been recognized pathologically, ^ and also clinically by Seltzer 
and Sehmnan and by us. 

An oiitstanding new contribution was that of Gross and Benz who showed 
how the disease may sometimes be diagnosed in suspicious cases where necropsy 
examination is unobtainable by centrifugation of blood aspirated from the right 
ventricle. The embolic material, if present, separates as a special layer. Failure 
to find the emboli in the centrifugate would not exclude this diagnosis because 
the material might not have been present in heart blood at the moment that 
circulation stopped. 

A new case which is perhaps the clearest and most dramatic in our series 
and which presents several new features is hercAvith presented. The time be- 
tween clinical onset and death Avas exeeedingl 3 ’- short (less than fifteen minutes) . 
The membranes liad not ruptured to the exterior. There Avas no hemorrhage 
whatever. 

Case Report 

K. F. (Ko. 5772), a -n'lute Avoman, aged 44 years, Avas at term in her fourth pregnancy, 
Avhich had been uneventful. She had had no symptoms suggestive of toxemia. The urine 
Avas free of albumin, the blood pressure had not been over 130 systolic, and the pulse Avas 
ncA'cr counted over 76. Her youngest child Avas 19 j'ears of age. After fourteen hours in 
mild to moderately severe labor the cervix Avas slightly dilated. The membranes had not 
ruptured. She Avas in good condition; she Avas up and vralking around her room. Three 
minutes later she had a slight convulsion, turned cyanotic, and' died Avithin a feAV minutes 
despite measures for resuscitation, including Adrenalin, Coramine, and oxygen. 

At necropsy, performed tAvelve hours after death by Dr. H. A. Frank, a normal 
term fetus Aveighing 3,320 grams Avas found Avithin apparently intact membranes. The 
placenta Avas not detached. There Avas no CAudence of hemorrhage, internal or external. 
The 310 gram heart shoAved dilatation of the right chambers. The lungs Aveighed 360 and 
330 grams; they shoAved only a slight edema. There Avas no foreign body or other abnor- 
mality in the respiratory tract. The other Auscera Avere essentially normal for a vroman 
in late pregnancy. 

The important microscopic findings Avere confined to the lungs and uterus. In addi- 
tion to a slight pulmonary edema, bodies Avere found in many small pulmonary arteries, 
arterioles, and capillaries. They resembled epithelial squames, masses of mucus, masses 
of amorphous granular material resembling the sebaceous material in vernix caseosa, and 
leucocytes. These materials Avere found in the veins of the parauterine plexus and in the 
Avail of the uterus itself (Figs. 1, 2, and 3). 

Comment 

In many respects this case was typical of those previously described. An 
elderly multipara of short stoelcy habitus (length 5 feet, 1 incli; Aveight 157 
pounds), after an uneventful pregnanej’’, suddenly and unexpectedly during 
labor went into collapse and died within fifteen minutes. The gross findings 
at necropsy were negative except for a dilated right heart and a slight pulmonaiy 
edema. iGl microscopic sections of lung taken at random, however, showed 
extensive embolization of small blood vessels by the particulate materials found 
in amniotic fluid. 

The time Avhich elapsed betAveen the onset of symptoms and death, less than 
fifteen minutes, aa^s the shortest in our experience, although others haAm reported 
such cases. Despite the short duration, however, there Avere many leucocytes 
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I T IS a well-known fact, that after the aclininistration of estrogens in sufficient 
quantity to a patient with a normal nterns, Avithdi-awal ])leecling will occur. 
Several injections of hormone are used for tliis ])urposc. However, Zondek^’ “ 
has shown that a strong injection containing estradiol benzoate (2.5 mg.) and 
progesterone (12.5 mg.), repeated in 48 hour.s, will usually cause uterine bleed- 
ing in a few days. Other investigators liave noted that stilbestrol given orally 
can he used for the same purpose. 

The oral use of stilbestrol ]>roduees satisfactory withdrawal bleeding, 
but a large percentage of the patients are nauseated when enough of this 
substance is given to cause a good flow of blood at a predictable time of onset. 
Hexestrol causes less nausea than stilbestrol,^''' Imt it is unlikely to produce 
uterine bleeding in the 1 mg. to 3 mg. daily doses commonly used for therapy 
of climacteric symptoms. 

Because a more satisfactory type of oral therapy was sought, a woman 
with amenorrhen was given twenty-daj^ courses of hexestrol using larger dailj^ 
doses during each coiirse. In this manner it was determined that 27 mg. or 
more daily always caused a light flow of Ijlood lasting four or five days. It 
was decided to give this treatment to a series of patients to work out the 
details of a satisfactory method of administration, to determine the per- 
centage of nausea, and to note what beneficial effects were produced. Later 
pregneninolone was added because hexestrol caused proliferation of the endo- 
metrium but no progestational changes. 

Obviously, with this treatment there is relief of any estrogen deficiencj" 
symptoms and some help to the patient psychologically. Are there any or- 
ganic benefits'! A partial answer to this question is given in the discussion. 

In the past, estrogen or pregneninolone has been given to many patients 
for various purposes.®*^" Hexestrol has frequently been given for climacteric 
symptoms.'^®'"^ Cinberg has used stilbestrol and pregneninolone orally in the 
treatment of functional amenorrhea."'* 

Method of Administration 

Hexestrol* was administered in 3 mg. tablets in three or four doses daily. 
The total amount given daily ranged from 9 mg. to 48 mg. Each original 
course of treatment lasted twenty days. On succeeding months the medica- 
tion was usually taken from the fourth to the twenty-fourth days of the cycle 
so that bleeding occurred about every twenty-eight days. If it occurred 

^he hexestrol tablets were obtained from The Wm. S. Merrell Company of Cincinnati, 
Ohio. , 
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In a previous publication the incidence of this fonn of obstetrical death 
was estimated to be about 1 in 8,000 eonfincments. This figure was based on the 
observation of three cases in the first 24,000 deliveries at the new Chicago 
Lying-in Hospital. This figure is probably too high because at that hospital 
since the time of making tlie estimation given here, there have been no further 
eases in over 26,000 additional deliveries. The ease reported here came from 
another hospital. The exact incidence is hard to determine because the cases 
may occur at irregular intervals as witness tlie three seen by Cross and Benz 
within one year. 

"We stated that in our material this was the commonest cause of death dur- 
ing labor or in the first few hours of tlie puerperium,^ In view of these observa- 
tions it is difficult to understand the statement of Sheehan who in 147 deaths 
from obstetrical shock in a period of ten years recognized no examples of this 
condition. He stated that sections of lungs which he examined showed no emboli 
of amniotie fluid but failed to state how many lungs he had adequately examined. 
The experience of Scott who in eighty-two obstetrical deaths did not see 
this condition is also difficult to explain other than on the probable basis 
of failure to make the necessary histological examination of the lungs. In 
Feeney’s learned lecture on shock in obstetrics there is no mention of eases 
due to this form of embolism altliough his second class is probably of this 
type. Johnson, in an excellent discussion of sudden death in obstetrics, fails 
to mention the possibility of this form of embolism ; a review of microscopic 
sections of lungs in some of his obscure eases would probably disclose the 
characteristic emboli. 

Fatal maternal embolism by the particulate contents of amniotie fluid is 
now a well-established cause of death. Because this label could be used to mask 
the cause of many types of unexpected death in parturition, this diagnosis should 
be accepted only wlien verified by the finding of particulate amniotie contents 
in the heart or lungs either by cardiac puncture or necropsy. On the other 
hand, in all obstetrical cases ending fatally in obscure shock in or shortly after 
parturition, this condition should be considered and searched for. The warning 
of Eastman is well taken. The diagnosis is easj' if sections of lung are available. 
A death verified as from this cause cannot conceivably be considered the result 
of poor obstetrics. The condition should not be overdiagnosed but neither should 
it be underdiagnosed ; it should stand on its proper scientific merits. 
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Tlierc was a distinct p.sj^ehologieal advantage from the production of 
hleeclhig, and Several patients stated that tliey felt more like they had before 
the onset of the amenorrhea, Tlie administration of psychotherapy was facili- 
tated. The four women who became pregnant were highly pleased with the 
result. 

Results With Other Methods 

Pour patients of eighteen treated with prcgneninolone alone bled more 
regularlj'. Twenty of twenty-one patients giveii hcxcstrol and prcgneninolone 
had withdrawal bleeding. The amount of flow was slightly greater in some 
women after prcgneninolone was added. Six of seven patients who were able 
to take stilbestrol 5 mg. daily for twenty days had uterine bleeding. 

Toxicity 

Three patients, or 10 per cent of those treated, developed nausea of a 
mild natui’e. One of these women complained of dixainess. No other bad ef- 
fects were observed. This record was very good compared to nine patients 
given 5 mg. of stilbestrol daily. Treatment had to be discontinued in six of 
them, or 66 per cent, because of nausea. However, even though nauseated, 
four of the six took the tablets for the first twenty-day course. Nausea also 
developed in a high percentage of nonpregnant women who were taking 5 
mg. of stilbestrol daily for various conditions other than amenorrhea. 

Discussion 

Hexestrol was found to be satisfactory for the production of estrogen 
withdrawal bleeding. Its use was preferred to that of stilbestrol because it 
could usually be given without nausea. 

It was possible to predict the approximate date of the onset of bleeding 
and to cause a cyclic flow about once a month. The amount of blood was less 
than that of a normal menstruation, but the addition of prcgneninolone caused 
a slight increase in this respect. 

The cost of producing uterine bleeding was small when hexestrol was 
used, and it was much greater when the necessary amounts of the natural 
estrogens were given. However, some of the natural estrogens had an advan- 
tage in an occasional case in that they could be given without the production 
of nausea. 

Symptomatic and psychic improvement was gratifying and, although the 
patients were told that the benefit was likely to be temporary, this seemed to 
make little difference. They regained confidence kno4ving that a treatment 
was available. The psychological advantages should not be minimized or 
overlooked. An opportunity would have been missed if available time during 
the treatment period was not used to convince the patient that she would re- 
main in good health, even though menstruation did not occur in the months 
following treatment. 

Of eight women who were trying to become pregnant, four succeeded. 
Although this therapy is not recommended for the routine treatment of steril- 
ity, it might be tried with benefit after conventional methods have failed. 

There was development of the uterus in some of the patients in whom this 
organ was small and when menstruation occurred spontaneously in the fol- 
lowing months, improvement seemed to be permanent. 
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earlier, the tablets were taken for a day or two longer and vice versa. It 
was tlins possible to create approximately a twenty-eiglit-day cycle. After 
two or three periods of artificially produced bleeding, treatment was sus- 
pended for a month to see if menstruation would occur naturally. Future 
therapy was usuallj’" given in groups of two courses. When pregneninolone* 
was addedj it was taken from the eighteenth day of the cycle until bleeding 
occurred. The 5 mg. size tablets were used in a total daily dose of 5 mg. to 
15 mg. 

The_ stilbestrol was given in 5 mg. doses daily for twenty daj^s. When 
pregneninolone was administered alone, the tablets were given until bleeding 
occurred or for one month. If menstruation started, the pregneninolone treat- 
ment Avas discontinued for eighteen days and then resumed. 

Clinical Material 

There were three cases of primary amenorrhea, fifteen eases of secondary 
amenorrhea with no bleeding in six months or longer, and ten cases in which 
the patient menstruated less than six months previously. A ph 3 ’’sical exam- 
ination Avas made, but no CAudence of tumor or disease Avas found. There Avere 
thirteen single girls and fifteen married Avomen. Tavo of the latter had had 
bilateral oophorectomies. The condition Avas considered to be functional in 
the others. Fourteen of the patients had had Amginal smear tests, and all of 
the slides shoAved a lack of cornification and a Ioav glycogen content in the 
cells, indicative of estrogen deficiency. The urinary gonadotropins ranged 
from 6 M.U. to 42 M.U. per 24 hours in the nine patients tested, consistent 
Avith estrogen deficienc 3 ^ The urinary estrogens AA’-ere as Ioav as 3 M.U. and 
as high as 39 M.U., averaging 18 M.U. per 24 hours in seven Avomen. Sterility 
Avas a problem in eight women Avho Avanted to become pregnant. 

Results With Hexestrol 

TAventy-fiAm patients, or 89 per cent of those treated, bled after hex- 
estrol AvithdraAval. In three of these patients bleeding started after the sec- 
ond course of therapy but not after the first. Three patients did not bleed, 
but they had been gwen only one course of treatment. Tavo of these bled 
folloAAdng tAventy daj^-s’ administration of stilbestrol, 5 mg. daily, and the 
third had a light floAv after adding pregneninolone to the hexestrol in the sec- 
ond course of treatment. TAventy patients bled lightly and five moderately. 
The floAv began on an aAmrage of four days after AvithdraAval of the estrogen 
and lasted an aAmrage of four daj^s. There Avas no complaint of pain during 
the bleeding. Only seven Avomen had a spontaneous menstrual period about a 
month folloAving the AvithdraAval bleeding. Four patients previously consid- 
ered to be sterile became pregnant immediatelj'' after treatment or a short 
time later. 

There Avere several other physical changes due to hexestrol administra- 
tion. Vaginal-cell cornification impi’oved, and the vaginal moisture increased 
because of greater mucus secretion from the glands. Some improvement oc- 
curred in the uterus and accessory genitals Avhen these parts Avere imderde- 
veloped. There Avas greater fullness and increased sensitivity in the breasts. 

All symptoms of estrogen deficiency such as neiwousness, mental depres- 
sion, dizziness, headaches, palpitation, hot flushes, etc., stopped during hex- 
estrol m edication. 

•The pregneninolone (Pranone) was obtained from the Schering Corporation, Bloom- 
fleld, N. J. 



A VERSATILE SELF-RETAINING TRIGGER CANNULA AND TRACTION 
TENACULUM FOR MODERN TUBAL INSUFFLATION 
AND UTEROSALPINGOGRAPHY 

Edward Ivaiin, M.D., Nkw York, N. Y. 

(From the Department of Ohstctrics and Gynecology, Sydenham Hospital) 

jV yr ODBRN" technique, with nccuralc recording devices for tubnl insiiillnlion and utero- 
f salpingograplij',^ require.s a uterine cannula providing not only a gas-tight seal of the 
cervix for a leakproof connection between the apparatus and the pelvic cavity, but ver- 
satility to meet every contingency. 

The trigger cannula (Fig. 1, a) is adniirablj' adapted to cope with the many variations 
in size, shape, patency, aTioinalies, tumefaction, version, flexion (or combinations), met in 
private .and clinic practice. 

Newly effective occluding power is available, aided by tlie elasticity, resilience, and 
moulding quality of the rubber acorn obturator (.T). 

A normal external os is not necessarj' to obtain a leakproof seal. A portion of the 
acorn enters the ccrv’ical canal and occludes by direct pressure against the walls.) The 
smoothness of the procedure minimizes discomfort and trauma. Little time is required. The 
position of the uterus is not disturbed by cannulization.t 

The uterus is not displaced by the upward j)ush of the cannula, or the downward pull 
of the tenaculum, because the ‘‘pull” and “pusli” are synchronized by the new trigger- 
squeezing maneuver which balances the two opposing forces, and applies them simultaneously 
with one hand. There is no longer any need for the operator to struggle with the cannula 
and tenaculum, to engage and hold them in a sclf-retainuig manner. 

The cannula gives peak performance when used with the new stainless steel traction 
tenaculum (D).$ However, it is able to accommodate any tenaculum or vulscllum made, 
from the longest to the shortest, regardless of the shape or type. It does this readily at 
any point of the cervix witli complete ease. 

The stainless steel tenaculum has new features. The design of its angular jaw, and its 
two finely tapered 14 inch teeth (O), which engage the cervix at a lower level than the shaft, 
but at right angles to it, give it the efficiency as a traction device which earned it its name.|l 
Its design, including the gracefully curved shaft, gives grc.atly improved access to the cervical 
canal without distortion. Surprisingly little trauma or bleeding results from application or 
removal.il 

The 8%-inch length is an advantage over shorter or longer instruments, and permits the 
removal of a plastic bivalve speculum of the Graves type (E), and its reinsertion, without 
disturbing either the cannula or tenaculum. This speculumjSf is also transparent to x-ray, of 
utmost convenience in uterosalpingography. 

•Testing of the cannula was done with the Kidde Tuhal Insufflator, manufactured hy the 
Kidde Manufacturing Co., Eloomfleld, N. J. 

fA larger acorn is used for the oversized patulous cervix. Acorns are readily inter- 
changed. 

fCannulization, a new term denoting the insertion of a uterine cannuia with obturation 
Of the cervix in a self-retaining manner. 

§The cannula and tenaculum presented here are made and distributed hy Clay-Adams. 
Co.. 141 East 25 St., New York, N. Y. 

IIA tenaculum is ordinarily a device to hold with but not for pulling or traction. 

SKemoved by deliberate opening and withdrawal. 

;!tNEICO plastic bivalve speculum, manufactured by the National Electric Instrument 
Manufacturing Co., Elmhurst, L.I., N. Y. 
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Theoretically, patients with primary ovarian failure and a normal pitu- 
itary have an excessive secretion of pituitary gonadotropin. The ovary is 
under continuous stimulation. The phj’-siologie, monthly, cyclic formation 
of gonadotropin no longer exists. However, the administration of hexestrol 
in large doses for twenty of each tAventy-eight days inhibits function of the 
OAmry and pituitary and stops gonadotropin production. During the eight 
days Avhen no medication is being given, the ovary is again stimulated by the 
pituitary, possibly improving ovarian function in some women. 

Summary 

It was possible to produce withdraAval bleeding from the uterus at regu- 
lar predictable intervals by the administration of hexestrol. This method of 
treatment Avas found to be safe and economical. There was a Ioav incidence of 
nausea. Physical and physiological adAmntages Avere largely temporary but 
of definite aid for specific purposes. Psychological benefit Avas frequently 
obtained. 
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Convcrfjoly, llio seal is quickly liglitcnccl by 'Making up tlic slack’' with the trigger 
technique. Occasionally, during an uneventful ])roecdure at higher pre.ssurcs, a slight leak 
is noted. This is also readily dealt with.''- The question arises as to wliether the tone and 
boro of the cervix change due to the counter jtressnre of all obturators. The tenaculum 
technique provides a means of coping with this phenomenon when it occurs. 

The tenaculum control screw is new in design. It is hollowed out for lightness and rapid 
cooling after sterilization. Its generous proportions provide excellent control and provide a 
plumb-bob action, returning the tenaculum control wing to the upright position automatically. 
A half turn holds it in any position it is turned to without further adjustment. A full turn 
secures it. The stainless steel shaft is very hard, and is not cut or nicked by the set screw. 




Fig-. 3. — The way the tenaculum control is moved up and dow-n the shaft to engage the 
tenaculum. The middle Hnger remains around the trigger while the forefinger is placed behind 
it The tenaculum control set screw is loose. 

The thumb ring, also, has a plumb-bob action when its set screw (f) is released. The 
thumb-ring cannula control is turned to wherever the trigger is. This, in turn, is determined 
by the position of the tenaculum on the cervix. The two controls act well together regardless 
of their position on the circumference of the control shaft. 

The cannula control ring (b), when turned to the horizontal position, serves the original 
purpose of the cannula rings, two in number, namely, to hold the cannula when using a 
syringe.i It also provides for a shorter finger span to the trigger, and, when pre-set approx- 
imately where the tenaculum control will come when the tenaculum is fully engaged, acts as 
an amxiliary stop to prevent a possible “harpooning” action by the cannula, while it is 
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The speculum may be closed as pictures are taken, or withdrawn if teclinique calls for 
turning the patient. 

The length of the cannula tip (K) is readil}' adjusted. The position of the acorn is 
maintamed by the acorn collar screw (I). Tlie tip is verj' malleable and may be rotated 
by turning the cannula shaft. Adjustments are, thereby, readily made for unusual depth, 
flexion, version, or any other distortion due to stenosis, spasm, or tumor. Occasionally, a fine 
two-blade uterine dilator is used before the cannula is introduced. The cannula tip has the 
narrowest practical diameter and is highly pobshed. Its end is open with four other openings 
near it. The tip may be passed to any point in the uterine canal. 


I 



H, tenaculum control : a, trigger, c, wing, e, set screw ; G, cannula control : b, thumb 
ring, f, set screw; L, stainless steel control shaft; q, uterine shaft; P, junction of Li and Q; 

malleable rotatable tip of uterine shaft; M, valve; N, luer connection; J, rubber acorn 
obturator; I, acorn collar and set screw; D, tenaculum cross bar; O, tenaculum jaw; R, 
speculum. 

Provision is made for the development of deftness in inserting the cannula, and manipu- 
lating the controls. After insertion, the forefinger is placed behind the trigger to allow 
movement up and down the shaft (Fig. 3), with control screw open; after tenaculum is 
engaged, trigger is squeezed by both fingers again (Fig. 2). 

A fine sense of balance is obtained by holding the instrument with thumb through thumb 
ring (b), and the fore and middle fingers about the trigger (a), set at the middle of the 
stainless steel control shaft (L) . Because of this feature the cannula is a good uterine sound. 

A safety feature is provided by the tenaculum control screw (e). A slight turn is all 
that is necessary instantaneously to break the cervical seal, with release of gas or oil pressure, 
if the slightest distress is shown by the patient. 
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Addendum 

For spcciiil work, llie trigger ciuimilu i.s now iivaikiblc willi iiiforcliangcalile uterine 
shafts at .iunction (P) of conlrol shaft (L) and uterine shaft (Q). The uterine shaft con- 
nects at (P) by a Lucr connection. Thu.s, narrower bore is available when indicated, as in 
the occasional severe cervical stenosis, or for use with an inflatable obturator. The trigger 
technique and traction tcnnculuin arc used ns with the acorn obturator for introduction 
and to apply suflicient traction on the cervix to prevent the inflated obturator from bal- 
looning out of the cervix, csi)ecially when it is slightly patulous. 

The use of special obturators, acorn and inflatable, and uterine shafts (tips) including 
biopsy curettes, with the trigger cannula and traction tenaculum, will be the basis of a 
future publication. 
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being "pushed/’ should it slip through the rubber acorn. This is a possibility if the acorn 
collar is not tightened. The acorn screw has a heavy thread and will not fall out. 

The tenaculum control M’ing is nonobtrusive^ and performs without obstructing the 
view of the cervix. It does not interfere with turning the patient. It engages either the 
cross bar (D) or the ring front of the tenaculum. The upper notch is more convenient when 
engaging a large cervix, the lower one for smaller cervices. 

The cannula is of standard length, light in weight, compact, heavily chrome-plated, 
and functional in every waj'. All parts are durable for long years of hard use. The cannula 
is easily cleaned. It is sterilized b3’ boiling or autoclaving. It fits readily into the average 
sterilizer.' 

An adapter, to connect an oil reservoir or sj'ringe vertically, is available. It connects 
to the Luer end (N), 

The cannula has a shut off valve (M) of utmost convenience during uterosalpin- 
gography. 

A new cannula stand has been designed to support the cannula between the legs as 
the patient lies on the x-ra)’ table. 

It adjusts to a maximum height of 8 inches. It supports the cannula to prevent drag 
on the cervix, and permits securitj' for the attachment of an oil reservoir or a syringe. It 
attaches to the stainless steel shaft in front of the valve (L). It is light, compact, and easily 
dismantled. 

A clip-on light attaches to provide focused light on the cervix. 

Summary 

A new, versatile, self-retaining trigger cannula, adapted for use with modern insuf- 
flators, is described, which will readily engage any length, shape, or type of tenaculum at 
any point on the cervix, bj' a new trigger-squeezing action which combines "pull” on the 
tenaculum and "push” on the cannula into a synchronized, balanced maneuver nith one 
hand, and does not alter the anatomical position of the uterus, j’et provides newly effective, 
nontraumatizing cervical obturation with a soft rubber acorn. 

Other features include a very malleable tip, adjustable as to length, which may also be 
rotated. 

Deftness in introducing the cannula is soon acquired because of the trigger grip and 
multipurpose thumb ring. 

The plumb-bob action of the controls is pointed out, as is the safety feature of the 
tenaculum control screw which quickly releases gas or oil pressure from the cervix by a half 
turn. 

A cannula stand to support the cannula during uterosalpingography, and to provide 
light to the cervix is described. 

A right-angled adapter to hold a syringe verticallj'- is described. 

A traction tenaculum is discussed, including its design for pull on the cervix, greater 
access to the cendcal canal, and the way it permits removal and reinsertion of a plastic x-ray- 
transparent bivalve speculum with open side. 

The advantages of the tenaculum method are pointed out. 

Reference is made to changes in the tone and bore of the cervix during cannulization, 
and how leaks thus arising are readily controlled by the tenaculum. 

" I wish to express grateful aclmowledgment to Dr. Julius Jarcho and Dr. Peter Murray 
of the Department of Obstetrics and Gynecology of Sydenham Hospital for their kind co- 
operation in the experimental phases of the trigger cannula and traction tenaculum. 

I also express my gratitude to Dr. George Berson and Dr. Leon Zussman of the De- 
partment of Obstetrics and Gjmecology of Sydenham Hospital. 

I also wish to express my thanks to Faith Hope Halm, R.N., for her assistance during 
the research and clinical testing of the instrument and also her patience in the preparation 
of this manuscript. 






NEW TUBAL INSUFFLATOE WITH AUTOMATIC VOLUME AND 

PEESSURE CONTROL 

Oscar Glassman, M.D., and Is.vbel Beck, M.D., New York, N. Y. 

(From ike Department of Obstetrics and Gynecology, Cornell University Medical College and 

the Neio YorTc Sospital) 

T TP TO 1946, the tubal insufBation apparatus in current use required skilled manipulation 

and constant attention. Carelessness in its use could end in unhappj' results. 

A few years ago, it occurred to one of us (I. B.) that if the apparatus were simplified 
and made completely automatic and thereby safe, this would popularize it among physicians 
and give it a wider range of usefulness in the study of the sterile couple. Accordingly, the 
problem wns taken to Charles Davies, A.S.M.E., industrial designer, who designed and en- 
gineered the apparatus herein described. This paper deals with an apparatus which eliminates 
many of the drawbacks and liazards of the current insufllation machines, and which has been 
designed in such a fashion that accidents due to failue to take mechanical precautions are im- 
possible. 

The principle embodied in the final production model lierewith illustrated is that of a 
constant pressure-maximum volume gasometer. By the use of this device, the total uterine 
pressure is automatically controlled so that at no time can it exceed a pressure of 200 mm. 
mercury. Moreover, at no time during a test can more than 100 c.c. of carbon dioxide be 
injected into the uterus. 

The machine has been designed for utmost simplicity. On the front panel are two dials. 
The large central one is the electrically operated kymograph with a special chart designed 
for clear visibility. The low'er right hand dial B indicates the volume of gas in the storage 
chamber. Beneath this dial is a push button C, which charges the gasometer. In the center 
of the lo^yer panel is the electric switch D, which operates the kj-mograph. On the left-hand 
side is a Imob P, marked 0, 30, and GO, which controls the speed per minute in cubic centi- 
meters of the gas flow. Beneath this knob is the outlet E, into wliich the cannula is plugged. 

The push button C actuates a two-way bj-pass valve. This device contains two valves, 
one leading to the gasometer, the other to the cannula outlet. It operates as follows: When 
the button is pressed, it opens the connection between the gas storage chamber and the 
gasometer, and at the same time closes the connection to the cannula. Gas then fills the 
gasometer. When the button is released, it closes the connection between the gas storage 
chamber and the gasometer and opens the one leading from the gasometer to the cannula. 
Thus, it is possible to recharge the gasometer, if it becomes necessary, without removing the 
cannula from the cervix. 

The rate of gas flow through the cannula is controlled by a needle valve, which is op- 
erated by the knob P. This can be set at any speed up to 60 c.c. per minute. 

The whole machine is enclosed in a sturdy portable aluminum cabinet and weighs twenty- 
five pounds. Provision is made to store one dozen cartridges, the cannula and the writing 
ink under the lid of the cabinet. 

Operation of the Apparatus. — To charge the apparatus, a carbon dio.xidc cartridge is 
screwed into the opening at A. The needle on the lower right hand dial B, which indicates 
the quantity of gas in the storage chamber, will swing over to "full.” By pushing the 
button C, gas enters the gasometer and forces the piston G to rise. This piston js calibrated 
so that when it reaches the mark, zero, the gasometer contains 100 c.c. at a pressure of 200 



SUGGESTION FOR IMPROVEMENT OF STIRRUP ATTACHMENT 

FOR OPERATING TABLES 

William R. Waddell, M.D., Boston, Mass. 

(From the Vincent Memorial Ilospiial, the Gynecologic Service of the Massachnsctls 

General Hospital) 

D UBING the past year a modificiition of iho usual operating table stirrup attachments for 
supporting the legs of a patient in lithotomy po.sition has been in use at the Srassachu- 
setts General Hospital. Modification of the leg holders which have been standard equipment 
on operating tables for many years was suggested by the frequent occurrence of calf tender- 
ness and pain following their use. As illustrated below (Fig. 1) the passage of the legs 
lateral to the vertical supporting rods subjects the calves to considerable pressure. This is 
not infrequently increased by assistants leaning against the legs. In addition to the dis- 
comfort caused the patient it is impossible to distinguish those signs and symptoms from 
those of early phlebotlirombosis and thrombophlebitis originating in the calves. Indeed, 
pressure and contusion of the calves produced bj-^ the old leg holders have frequently been 
suspected as etiological factors. 



Fig. 1 / — The old type leg holders and their method of use. The pressure on the calves is 
shown. The abduction of the thighs necessary for passage of the legs lateral to the vertical 
bars subjects the abductor muscles to considerable strain and the tension upon these muscles 
can be seen. 


These considerations have led to the abandonment of mechanical leg holders in some 
clinics or the substitution of other types of holders which have similar objectionable features 
or have not given satisfactory exposure of the perineal region. 

The shape and method of use of the old and modified stirrups are shown in Figs. 1 
and 2. The alterations consist in cutting the bar at “a”, reversing the direction of the 
vertical rod and hook, inserting a 7-inch horizontal extension, and welding the pieces together. 
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mm. mercurj'. Even if flic push button is held down after the piston lias attained its max- 
imum point, the pressure and volume will not exceed the limits established because of the 
mediation of a safetj’ valve which allows excess gas to escape. 

The apparatus is now ready for operation. The patency of the cannula is tested by 
turning the knob F to the mark 60, and watching the kymograph needle. If the pressure 
rises, the cannula is plugged; if it remains at zero, patency is established. 

The. cannula is introduced into the cervix; the laiob F is turned to 60 (rate of flow) ; the 
electric switch I) 'is turned on to start the kymograph, and the test proceeds. With a self- 
retaining cannula, the physician’s hands and attention are completely free. Should the pres- 
sure reach 200 mm. mercury, there is assurance that it can go no higher so that all danger 
from this source is eliminated. If, however, the tubes are patent, there is assurance that 
no more than 100 c.c. of carbon dioxide can possibly be introduced. 

In the event that gas has been lost through leakage at the cervix and it is desired to 
repeat the test, the gasometer can be recharged without removing the cannula or closing the 
needle valve F. The two-way bypass valve previously mentioned, which is operated by the 
push button C, prevents gas from flowing through the cannula while the gasometer is being 
charged. As soon as the button is released, gas will again flow through the cannula. 

The kjTnograph chart is designed for, visibility. It has thick rulings at 50, 100, 150, 
and 200 mm. pressure points, as well as radial markings which indicate three-minute periods. 
Once tubal patency has been demonstrated and a protracted record of tubal excursions is 
desired, the knob F can be turned to. a point between 30 and 60 so as to slow down the speed 
at which carbon dioxide enters the uterus. In this way, the amount of gas introduced can 
be kept at a minimum, assuring the least amount of discomfort to the patient from shoulder 
pain. 

The working model of this apparatus has been in use for over one year by the authors 
in private practice. A production model is now being used in the Sterility Clinic of the New 
York Hospital. The apparatus has pro%’ed itself to be completely reliable and simple to op- 
erate. It eliminates the confusion caused by the numerous controls and the vigilance re- 
quired in the use of other existing types of apparatus. 

(Produced by the Kidde Manufacturing Company, Bloomfield, New Jersey.) 
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Gynecology 

Bassan, B., and Borclies, T.: Acute Ulcers of the Vulva, Bol, Soc. dc obst. y gincc. de 
Buenos Aires 26: 68-73, Sept. 12, 1946, 

The author, after reviewing Hunt’s and Lipscliut/. 's classifications of vulval ulceration, 
describes a case of acute vulval ulcer in a woman 47 years of age. Wiile she was relieved 
rapidly with topical sulfonamide powder and 400,000 Oxford Units of penicillin, the author 
stresses the importance of vitamin B complex deficiencies in these cases, noting particularly 
moderate ariboflavinosis. Cmv^in E. PonsoJiE. 

Borjas, A., and Eodriguez-Diaz, L. H.: Vesicovaginal Fistula of Tubercular Origin, Eev. 
obst. y gincc. 7: 215-221, 1947. 

The authors describe in detail a case of urinary tuberculosis in a girl of 14 years which 
resulted in the development of an incurable vesicovaginal fistula. Treatment consisted of left 
nephrectomy and a right ureterocolostomy. Clair E. Folsome. 

Bettinger, H. F,, and Jacobs, Hubert: Mesonephroma Ovarii, M. J. Australia 1: 100, Jan. 
24, 1948. 

The authors report a case of this “rare” tj-pe of ovarian tumor and review the clinical 
and pathological findings. The tumor has no endocrine secretions and docs not therefore 
cause any general sjTuptoms that might lead to a specific diagnosis. It is felt that these 
tumors as a whole should be considered as malignant, A discussion of Schiller’s contentions 
as to the histogenesis of these tumors is presented. The authors urge close observation for 
further cases of this type of tumor in order to scrutinize a more composite group of such 
tumors. Wm. Berxian. 

FlUhmann, C. F.: The Clinical Significance of Chronic Parametritis, California & West 
Med. 68: 159, March, 1948. 

It has long been recognized that the parametrium plays an important role in serious 
and extensive diseases of the uterus such as inflammations, carcinoma, and endometriosis. 
However, the purpose of this report is a study of 54 patients observed in private practice, 
in whom a variation of symptoms, from vague lower abdominal pain, backache, and leg pains, 
had been attributed to demonstrable thickening of the sacrouterine ligaments. 

A positive diagnosis is based on two procedures which put the cervix on a stretch and 
thus the inflamed uterosacral ligaments can be definitely felt as tender cords. 

The treatment consists essentially of two procedures: In the first place, elimination of 
any inflammatory lesion of the cervix vdth or without erosion of that organ; second, the 
application of heat, which may be accomplished by diathermy or hot Sitz baths xvith con- 
tinuous douche. This should be done for twenty minutes once or tndee daily. 
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This allows the vertical bar to pass lateral to the legs and still support the legs from the 
same position as previously. There is no appreciable torque tending to rotate the vertical 
support since the weight of the legs is supported in a vertical direction and the horizontal 
thrust falls in the plane of the attachment to the table. 



Fig. 2. — The modlflcd leg holders and their method of use. The calves do not touch the 
supports. The thighs are soinewliat more flexed but not abducted unnecessarily. Exposure 
of tlie perineal region is fully as adequate as with the other type of holders. 

E.vposuro of the perineal region is entirely satisfactory. The tliighs are somewhat 
more flexed and marked abduction necessary for passage of the legs lateral to the vertical 
rods of the old stirrups is avoided. Assistants stand in the same position as previously, 
either inside or opposite the patient -’s feet. 

Any macluno shop can alter the old stirrups or construct new ones at slight cost. 

Mr. George T. Prawley of Die Machine Shop of the Massachusetts General Hospital 
kindly fashioned the new leg holder from an old one. 
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San Martin, H. G,; An Illustration of Conservative Gynecologic Surgery, Ob.st. y ginec. 

Intino-nnu 5: 49G-500, Oct., 1047. 

The author, Professor of Clinical Obslclrics at Uruguay National Jlcdical School, 
Montevideo, emphasizes his plea for conservative gynecological surgery by presentation of a 
unique case report. A 20-year-old priiniparous patient, after several outside attempts to pro- 
duce an abortion, from a three months’ pregnancy, with some caustic intrauterine substance, 
was operated upon from above and a partial hy.sterectoniy was performed. The fetus was 
dead. Four months later the patient became pregnant again, dc.*:pite advice to the contrary, 
and was delivered ultimately of a living child weighing 4,100 Gm. Tier recovery was full 
and comxdete. CnAUi E. Fol-SOmk. 


Labor, Management, Complications 

Perez, Luis, and Blanchard, Oscar: Prophylactic Local Chemotherapy in Operative Ob- 
stetrics, Anales del Instituto dc iMnlornidnd y Asi.stcncia Social, "Professor U. 
Fernandez’’ 7: 9-2G, 1945. 

The authors reporting from the de Alvcar Hospital of Buenos Aires, review their ex- 
periences following the use of 5.0 Gm. of sulfonamides whicli had been placed in the uterine 
cavity following operative cliildbirfh; e.g., forceps, and removal of the placenta. The au- 
thors have developed an intrauterine instillator, capable of being sterilized, which aids in 
placement of the sulfonamide powder. In an earlier report they obtained only 5.0 per cent 
morbidity among a scries of 80 cases. To this number G5 more cases arc added for a total 
of 145 cases. They have used the intrauterine application of sulfonamides in more serious 
indications in the latter series. Thej’ obtained an over-all morbidity of 11.8 per cent, most 
of which were of a mild or transient character. 

They conclude that the intrauterine application of sulfonamide powders represents an 
advance in prognostic progress since the patients obtain prophylaxis against septic complica- 
tions in operative obstetric deliveries. Clair E. Folsosie. 

Gillman, J., Gilbert, C., and Gillman, T.: Puerperal Inversion of the Uterus of Nutritional 
Origin — An Experimental Study in the Albino Eat, South African J. M. Sc. 12: 
161, Dec., 1947. 

Five of twenty parturient rats, raised on corn and soybean meal, underwent a 
spontaneous uterine inversion. These animals wore malnourished and stunted, and mild 
rachitic changes were present in two cases. These observations indicate that misman- 
agement of the third stage of labor is not the only cause for inversion, but that a 
metabolic defect may predispose by an impairment of uterine contraction mechanisms. 

Irvikg L. Frank. 


Menopause 

Kernodle, John E., and Cuyler, W. Kenneth: Vaginal Cytology of Postmenopausal Women, 
South. M. J. 41: 861, Oct., 1948. 

Using the technique of Papanicolaou and Traut, the authors have studied and classified 
the postmenopausal vaginal cytology. They divide the nonmalignant epithelial cells into 
five types: follicular, regressive, premenstrual, crowded menopause, and atrophic menopause. 
For still greater definition they employ four additional subtj-pes which in their opinion 
clarify the description of cellular morphology. From the study it is felt that the subtypes 
may represent physiologic, morphologic changes in the vaginal epithelium from the meno- 
pause to senility. 
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The results are tabulated. It is noted that, of the 33 patients, 14 were completely free 
of sjunptoms and in them no evidence of thickened sacrouterine ligaments could be palpated. 
Definite improvement occurred in thirl oen instances; in si.x cases there was no relief. How- 
ever, of those cured or improved, six later returned with recurrence both of sjTnptoms and the 
physical findings. James P. Mark. 

Bayan, Flora B.: Increased Incidence of Prolapse of the Uterus as Probable Effect of 
War, Philippine J. Surg. 2: 201, Sept.-Oct., 1947. 

The author reports 32 cases of uterine prolapse admitted to the Philippine General Hospi- 
tal in nine months, a tenfold increase in incidence as compared with prewar years. This in- 
crease is attributed to heavy physical burdens placed on women during the war, and to near- 
starvation. In 12.5 per cent of those women there were definite manifestations of mal- 
nutrition. Irving L. Prank. 


Gynecologic Operations 

Jacobson, Philip: Preservation of Function in Cystic and Sclerotic Ovaries, Surg., Gynec. 

& Obst.j page 31, July, 1948. 

The author presents sixteen patients from whom both tubes and one ovary had pre- 
viously been removed. These patients were suffering from ovarian insufficiency of the one 
remaining ovar}'. Exploration revealed that these ovaries contained numerous small '‘morbid 
follicles” which were located just between the white lines and impinged on the vessels and 
nerves as they entered the ovary. Removal of these follicles with preservation of the ovary 
brouglit relief from discomfort and restoration of normal cyclic activity at least temporaril}- 
to the patients so treated. Tlie author presents in detail the technique of exploring the hilum 
of the ovary. A plea is made for more conservative surgery in dealing with this tjqie of case. 

L. M. Heelman. 

D’Ingianni, Vincente: Reconstructive Surgery of the Fallopian Tubes Employing a 

Canula, South. M. J. 41: 575, July, 1948. 

Surgical reconstruction of occluded Fallopian tubes has been in the past a most unsat- 
isfactory procedure. A review of 818 plastic operations on the tubes resulted in only 36 live- 
born babies. The new technique here described gave a 20 per cent live birth incidence, as com- 
pared with the 6.6 per cent in the large series of 818 operations performed by various tech- 
niques and many operators. The technique of this new operation is well illustrated. The 
tube is divided distal to the occluded portion and a steel cannula 3 cm. long is passed into the 
liberated, patent lumen. To this cannula there is welded a long flexible wire. An incision is 
made in the fundus and the tube and its included cannula are passed into the uterine cavity, 
the wire being forced down through the cervical canal to permit removal of the cannula three 
months after operation. The serosa of the tube is sutured to the serosa of the uterine fundus. 
When occlusion at the fimbria is found, the distal portion of the tube must be resected and the 
serosa and mucosa approximated before transplantation of the proximal cut end of the tube. 

William Bickers. 

Bianco, Alfonso A.: Giant Myxoma of the Vulva, An. brasil. de gynec. 24: 345-350, Nov., 

1947. 

Bianco describes an unusual vulval tumor removed from a 20-year-old patient. The 
tumor began as a small lesion upon the right labium majus. In four months it had grown so 
rapidly the patient was unable to walk. The mass was removed under local anesthesia. It 
weighed 6 kg. (IS^A pounds) and measured 42.0 by 29.0 cm. (about 17 by 11 inches). It was 
raultilobulated with 9 major lobules. Microscopic study revealed it to be a myxoma. Three 
photographs and a good bibliogrhphy of these rare lesions are included in the article. 

Clair E. Folsome. 
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Urino collected from tlie cloaca of the toad is examined every thirty miiiute.s over a three-hour 
period. If tho test is positive, mimerous and characteristic .spermatozoa arc found in the 
cloacal fluid. None arc found in a negative test. These toads were found to liberate free 
sperm consistently into tho cloacal fluid when injected with 20 U. of chorionic gonadotropin. 
Spermatozoa could not bo obtained following injections of eslrone, progesterone, water, or 
saline. Increasing the concentration of gonadotropin does not hasten the re.‘i])onse to the lest. 
Normally, sperm are found in tho cloacal fluid of these gray toads only at time of their 
sexual embraces. 

Tho authors studied fifty clinical human cases where the amenorrhoic period exceeded 
the usual time of the cycle in a range of 5 to oO days. They found positive results varied in 
appearing positive in a time range of 30 to 320 minutes. The results chocked in a control 
scries of Friedman tests. They utilized the new test to pick up and operate on two ectopic 
pregnancies. They conclude the tost is valuable, much more r.apid, and as reliable as the 
Friedman test. Five photographs are included. Cr.ATR E. FoLSOME. 

Placenta 

Baens, A., and Tancinco-Yambao, G.: Report on 80 Cases of Ablatio Placentae, Philippine 

J. Surg., March, April, 1948. 

In a twelve-year period there were eight cases of ablatio placentae at tho Philippine 
General Hospital, an incidence of 1:985. The apparent efiologic factors were: toxemia.s, 
21; trauma, 3; pulmonar}* tuborculosi.s, 3; appcndiciti.s, 1; acute ileocoliti.s, 1; and rectal 
carcinoma, 1. In fifty patients tho cause was undetermined. In two-thirds of cases there 
was abdominal pain and a ligneous uterus, while the remainder had a lax nontender uterus. 
Ninety-four per cent of patients had slight to moderate vagdnal bleeding. Forty-nine of 
the patients were delivered vaginally, twenty-four spontaneously. 

Tho gross maternal mortality was nineteen, or 23.75 per cent. Seven deaths were due 
to peritonitis following cesarean section (including three cesarean-hysterectomies). There 
were nine hemorrhage-shock deaths, five following cesareans (including two cesarean-hysterec- 
tomies), three following vaginal delivery, and one undelivered. Two patients delivered 
extramurally died of postpartum hemorrhage, and one patient died of uremia. The mortality 
rate in the group delivered by cesarean section was 40 per cent (usually more seriously ill 
Xiaticnts), and in the group delivered vaginally was 6 per cent, Irvixg L. Fm\NK. 

Physiology of Pregnancy 

Davis, Edward M., and Seski, Arthur: Childbearing in the Twilight Reproductive Period, 

Surg., Gynec. & Obst., page 145, August, 1948. 

A study is made of the obstetrical histories of 11,011 women, 40 years old and older, 
who were cared for in The Chicago Ljung-in Hospital during the years 3927 through 1944. 
This study confirms the findings of numerous articles on this subject. The infant mortality 
of tlus group of women is definitely higher than tho hospital rate over the same period, 
being 9.5 per cent and 3.5 per cent, respectively. There is approximately a three-fold in- 
crease in the incidence of hypertensive complications of pregnancy. Placenta previa and 
premature separation of the placenta were increased materially. Labor was marked by an 
increase in operative intervention as a result of pregnancy complications. The authors con- 
clude that there are many real hazards associated with pregnancy in older women. 

L. M. Hellmax. 
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Smears suspicious of carcinoma, but not definitely diagnostic were seen most frequently 
in the regressive type of smear. And the same type was most frequently associated with 
proved malignancy. Tliree known malignancies were not diagnosed by either vaginal or 
cervical smears, an error of 4.2 per cent. There were 70 cases of proved malignancy and, of 
these, 12.9 per cent were diagnosed only by cervical smear. William Bickers. 

Ferguson, Homer E.: The Use of Vitamin E in Menopausal Syndrome, Virginia M. 

Monthly, page 447, Sept., 1948. 

Indiscriminate use of the estrogens in the treatment of the menopause is fraught with 
great danger to the patient if used by inexperienced physicians. Sedation and verbal as- 
surance have an important place in the treatment, but the patient demands more. The 
author seems to think that vitamin E has proved of unquestionable value in certain repro- 
ductive disorders of male and female; namely, threatened and habitual abortion and also in 
certain neuromuscular diseases sucli as disseminated sclerosis. There are many who disagree. 
Vitamin E was first used in the menopausal syndrome by Christy and subsequently confirmed 
by Hain. The author reports experience with some 6C cases using 10 mg. of alpha-tocopherol 
three times daily for 6 weelcs and then 5 mg. daily for indefinite periods. A fair number of 
these patients received complete relief or significant reduction of symptoms referable to vaso- 
motor instability. William Bickers. 


Miscellaneous 

Chesley, Bay F.: Progress Eeport on Observations of the In Vitro Effect on Antibiotics, 
Sulfonamide Drugs and Combinations Thereof Upon Several Strains of Pathogenic 
Bacteria, Bull. Margaret Hague Maternity Hosp., page 59, June, 1948. 

The author concludes from in vitro experiments with various chemotherapeutic and anti- 
biotic substances that a combination of penicillin with sulfathiazole is most efficient because 
it has the widest bacteriocidal range with the lowest cost. He warns against prophylactic 
use of these agents in dosage or duration that fall short of the full therapeutic range be- 
cause of the development of increased bacterial resistance. This report emphasizes that these 
results might differ in vivo, and, therefore, concludes that clinical evaluation would be neces- 
sary to supplement these studies. S. B. Gusberg. 


Oroxatto, H., Croxatto, B., and Beyes, M.: The Effect of Hypertension on the Inactivation 
of Oxytocin by the Serum of Pregnant Women, Science 108: 658, Dec., 1948. 

In a small series of experiments the authors have shown that the enzyme oxytocinase 
w'hich ordinarily reacts on the substrate oxytocin to reduce its activity will also exert an in- 
hibitory. effect on added hypertensin. The latter slowly disappears as the incubation process 
progresses and hjqiertensia is destroyed. Parallel experiments w^ere performed showing that 
hypertensin also inhibits the inactivation of vasopressin. All of these experiments were per- 
formed using rat and guinea pig uteri to measure the oxytocinase activity of the blood plasma. 
They indicate an extremely close relationship between the enzymatic systems that inactivate 
hypertensin, oxytocin, and vasopressin. The possibility that these cross effects operate also in 
vivo is now under investigation. E. M. Hellman. 

Lima, Octavio Bodrigues, and Pereira, Oswaldo Gelli: A Biological Pregnancy Test Using 
the Male Bufo Marinus, An. brasil. de gynec. 24: 245-252, October, 1947. 

The authors, reporting from the Obstetrical Clinic and Pathology Department of the 
University of Brazil National Medical School, evaluated a new pregnancy test using the male 
Bufo marinus. Ten c.c. of a morning urine specimen are injected into the dorsal lymph sac. 
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In considering the data on the nonpregnant woman one can see u striking difference 
in morphine action on the normal patients and on the patients with diahetes in.sipidus. In the 
normal patients there appears to have been a striking oliguria during tlie peak of morphine 
action amounting to an almost complete suppression of urine flow. In the two patients 
on whom detailed protocols arc available, ICraushaar and associates report marked in- 
hibition of water diuresis (5 per cent of the control excretion for E. M. and 8 per cent for 
E. S. for the eight-hour period). In the first group of nine normal nonpregnant %vomen 
detailed data are not available, but it appears that the women eight hours after morphine 
excreted 48 per cent of the amount put out in the control period. It is hard to under- 
stand this startling difference in morphine action. In contrast is the finding of a relatively 
small decrease in the patients with diabetes insipidus (CG and 72 per cent, rcspectiveh', 
of the control excretions). The fact that .some decrease in the diuresis occurred may be 
attributed to some factors altering renal d3'nnmics or more probabl.v to a minimal output 
of antidiuretic hormone from small ncuroh3’poph3-sinl remnants. These patients cannot 
be as.sumed to have maximal pol3'uria, such as occurs when (here is complete absence of 
antidiuretic-hormone-producing tissue, mercl3' on the basis of the saline infusion test of 
Hicko3' and Hare (incorrectl3' attributed to Carter and Eobbiiis who mcreh" confirmed 
the original observations). 

Although Kraushaar and co-workers do not mention the severit3' of the diabetes 
insipidus in their patients, I ivould infer from their publi.«hed charts that the patient 
L. B. excreted about 6 L. of urine per da3' and the patient Al. D. between 3 and 4 L, per 
day. If these estimates are correct, it would seem certain that these patients were far 
from having the maximal pol3’uria which is characteristic of the individual with no anti- 
diuretic-hormono-secreting tissue. It will be recalled that in the total absence of the 
antidiuretic hormone 12.5 per cent of the glomerular filtrate appears as urine. Thus, if 
the facultative reabsorption — normall3' controlled b3' the antidiurctic hormone — fails to 
occur, one-eighth of the 180 L. (130 c.c. per minute multiplied b3' 1,440 minutes per day), 
i,e., 20 L. of urine arc excreted each da3'. In a h3'dr.ated patient with diabetes insipidus 
smaller output might bo ascribed to low rate of glomerular filtration or to the presence of 
a small amount of antidiuretic hormone secreted from uninvolvcd ncuroh3'poph3‘sial tis.sue. 
In response to morphine stimulation, those remaining cells appear to put out augmented 
amounts of hormone. This ma3- well be the case in the patients reported b3' Kraushaar 
and co-workers. In an3’ case, I feel sure that the marked suppression of diuresis seen in 
the normal women contrasts so impressiveh' with the slight change in these p.atients with 
only incomplete diabetes insipidus that one cannot den3' the importance of the neuroh3'po- 
ph3'sial mechanism in morphine antidiuresis in human beings. 

Kraushaar and associates place a great deal of weight on the failure of the patients, 
pregnant and nonpregnant, to .show a chloruresis with morphine. In our dogs we were 
usually but not always able to demonstrate an increase in total chloride output after 
morphine. This is in good agreement with the results of the workers using physiologic 
doses of Pitressin (1 to 15 milliunits).2, 3 Stimulation of nouroh3'pophysis likewise pro- 
duces an increase in total chloride excretion onl3' part of the time. It seems unnecessar3' 
to place so much emphasis on so controversial a change as chloruresis especiall3' when the 
findings are at best equivocal. The crucial experiment would be the stud3' of the effect 
of morphine on water diuresis in patients with complete diabetes insipidus. 

It seems to me that it is very difficult to draw an3’’ conclusions from the data pre- 
sented by Kraushaar and co-workers. I certainl3’- cannot see an3' experimental fact in 
their work that would contradict our concept, namel3' that the h3'pothalamico-hypoph3'8ial 
S3'stem is involved in morphine antidiuresis. 

Eichard C. de Bono 

Kew York University College of Medicine 

Department of Pharmacology 

477 First Avenue 

New York 

May 28, 1949 
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■Comments on the Antidiuretic Action of Morphine 

To the Editor: 

In an article entitled "Morphine Suppression of Urinary Output in Pregnant and 
Honpregnant Women” {Am. J. Obst. & Gynec. 57: 302, 1919) Kraushaar, 0. F., Bradbury, 
J. T., Wang, Y. K., and Brorvn, W. E., referring to our previous vrork,i have concluded: 

, that the data from dog experiments, indicating that morphine causes a release of 
antidiuretic hormone from the neurohypophysis, cannot be accepted in explanation of the 
antidiuretic effect of morphine in normal women.” I should like to take exception to this 
statement, for I feel that their conclusion is hardly justified. A critical examination of 
their experimental findings reveals no contradiction, but if anj-thing rather a confirmation 
of our concept of a neurohypophysial mechanism for morphine antidiuresis. 

This concept is based on experiments done on female dogs maintained on standard 
diets. When such animals in postabsorptive state and in water equilibrium are given 
water, either by stomach (40 c.c. per kilogram of body weight) or by intravenous infusion 
(25 c.c. per kilogram), they excrete it practically quantitatively within three hours. The 
water administered by stomach has been shown to be completelj' absorbed from the gastro- 
intestinal tract in forty minutes. Morphine, when given either forty minutes after the 
administration of water by stomach or fifteen minutes before the intravenous infusion of 
water is started, inhibits water diuresis, the excreted amount falling to 13 per cent (1 to 
30 per cent) of the water intake. In dogs with diabetes insipidus produced by interrup- 
tion of the hypothalaniico-hypophysial tract (the so-called neurohypophysectomized ani- 
mals), morphine does not inhibit the diuresis produced by water given either by stomach 
or by vein. It has been concluded, therefore, that morphine exerts an antidiuretic effect 
acting on the hypothalamico-hjq^ophysial system and thereby liberating antidiuretic 
hormone. 

Before examining the data of Kraushaar and co-workers I should like to comment 
on their techniques. In order to study drug action on water diuresis one must devise a • 
imiform method that produces a clear-cut water diuresis in every subject. In their experi- 
ments, the amount of fluid infused into their subjects was not constant, and the time of 
infusion varied between three and six and one-half hours, while the collection period 
remained constant (eight hours). During the eight-hour period before starting the infusion 
of 5 per cent glucose, no fluid was given so that at the start of the experiment the patients 
were not in water balance. Furthermore, a diuresis induced by 5 per cent glucose solution 
is hardly the same as that produced by water alone. It is not surprising, therefore, that 
only a few of their patients returned the entire water load within the eight-hour period 
of observation. These results clearly indicate that the method devised for inducing water 
diuresis was not suitable. 

It is well established that pregnant women have a greatlj’ increased volume of Imrly 
water and in view of this fact and the other variables involved in water excliangc they 
should not be compared with nonpregnant women with diabetes insipidus. This criticism 
is justified since the pregnant woman, M. B., showed no significant antidiuresis witli 2 
units of aqueous Pitressin, while the nonpregnant patient, hi. S., showed a significant 
antidiuretic effect with 5 units of Pitressin tannate in oil. (Comparable controls would, 
of course, have been more informative.) 
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of- inorpliino. It is also probable that adocpiate clinical studies will yield positive evidence 
to confirm his concept of the hj’pothalamico-lij'pophysial system being involved in morphine 
antidinrosis; our evidence, being negative, is not contradictory. 

OxTO P. Kiiausiiaak, AI.D. 

.Tamks T. BnAJinuav, Sc.D, 

Department of Orstetrics and Gynecologv 

State University of Iowa 
Iowa City, Iowa 

June 25, 1949 

Fetal Heart Rate and Posterior Pituitary Extracts by Intravenous Drip 

To the Editor: 

Rupture of the uterus is recognized as a rare but definite danger associated with the 
use of Pituitrin intramuscularlj' for induction of labor. With the increasingly widespread 
use of this agent by intravenous drip, there appears to be danger to the fetus, but it is 
a danger which due attention to essential precautions will iirevent. In some unpredictable 
instances, marked and prolonged slowing of the fetal heartbeat may occur. The uterine 
sign for this is a sustained uterine contraction lasting many minutes and involving the 
entire uterus or only its upper part. Normal fetal heart rate returns at once, upon decrease 
in the rate of administration or complete withdrawal of Pituitrin. Relief of fetal distress 
is associated with prompt relaxation of the uterine contraction and establishment of 
rhythmic activity. Our experience is as follows: 

Records of uterine contractions have been made with a two-channel, ink-writing 
strain-gage tokodynamometer similar in principle to the three-channel one reported by 
Reynolds, Heard, Bruns, and Heilman (1947). Activity is recorded from the middle por- 
tion of the upper third of the uterus (fundus) and from the middle of the lower third of 
the uterus (lower uterine segment.) Intravenous drip of Pituitrin (1:5,000-10,000 concen- 
tration) is begun by way of the cubital vein. 

Pituitrin was administered for the purpose of inducing labor or of accelerating an 
otherwise prolonged first stage of labor. At the time of injection a team of two was 
stationed Avith the patient constantly, one to observe the subject, to listen to the fetal 
heartbeat, and to regulate most carcfulh’^ the rate of the intravenous drip; the second 
member of the team to operate the tokodynamometer and to Avatch the record of the 
actiA'ity of the uterus. 

Upon starting the intravenous drip a period of adjustment Avas usually required to 
establish a flOAv at the desired rate of 0.5 minim per half-hour or less. During the period 
of fluctuation in the rate of flow the uterus responds promptly’, contracting only in the 
upper region. On two occasions, at the onset of the administration of Pituitrin for induc- 
tion of labor, sustained contractions lasting for several minutes were observed. In one, 
the fetal heart rate prior to the injection was 120 per minute. During a contraction 
lasting seven minutes the fetal heart rate diminished to 8S per minute. In the second 
case, the fetal heart rate dropped from 168 per minute to 80 per minute during a contrac- 
tion lasting ten minutes. Upon AvithdraAval of the Pituitrin the uterus promptly relaxed 
and the fetal heart rate returned to normal. 

In view of the fact that this result was obserAmd in tAvo instances AAdiere Pituitrin 
was used in the dilutions mentioned above, we believe that a warning should be sounded 
with respect to this danger. Theobald and associates and Heilman and associates liaA-e 
noted this effect, but have not stressed it. Although the published reports on this tech- 
nique are few (Heilman, 1949; Heilman, Harris and Reynolds, 1949; Stone, 1949; Theobald, 
Graham, Campbell, Gauge, and Driscoll, 1948), reports of its use made to several societies 
have led to rather widespread adoption of this procedure at the present time in several 
metropolitan areas in this country. As a result, the technique is now becoming recognized 
as one of considerable potential value. It offers a means of continuous, eAmn dosage and 
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Reply by Drs. Kranshaar and Bradbury 

To the Editor: 

The impetus and the pattern for our recent observations developed largely from 
de Bodo's excellent studies. In our studj', the dosage of morphine and the quantities of 
fluid administered were limited to those that are commonly emplojmd in the clinical man- 
agement of patients. Under these conditions, morphine injections were consistent in sup- 
pressing urine volume but did not produce a chloruresis. Our conclusions should be inter- 
preted as indicating that the findings in women failed to give any positive evidence on 
the mechanism of action of morphine, but in no way do they detract from the validity 
and decisiveness of de Bodo’s contributions. 

De Bodo’s criticism, that the amount of fluid and the duration of the infusion were 
not constant in our patients, is valid, but, we think, unimportant. Each woman was 
regarded as an experimental unit, who could be treated as a control on one day and as an 
experimental subject a few daj'S later. Such a program is logical as long as the amount 
of fluid and the rate of injection are kept constant during the two stud}' periods in the 
same patient. This provides a better comparison than using different individuals for the 
control and experimental tests. 

We are not impressed bj^ his suggestion that our subjects were not in water balance 
at the beginning of the infusion. Strictly speaking, a person would never be in water 
balance unless a continuous infusion were being given which would equal the urine flow 
plus the insensible loss. Furthermore, experiments in our laboratory have shown entirely 
comparable urine volumes following the administration of equal volumes of fluid, whether 
it be water by mouth, or 5 per cent or 25 per cent glucose solution given intravenously. 
(Glucose is grossly overrated as a diuretic agent.) Since these observations were pre- 
liminary to an evaluation of the therapeutic use of morphine in women with toxemia of 
pregnancy, we were primarily interested in determining whether morphine would alter the, 
response of a patient given intravenous fluid to overcome an existing oliguria or anuria. 
Thus it was not our purpose to study patients who were overhydrated and who would 
therefore exhibit a maximal diuresis. 

His objection to comparing the effects of Pitressin injections on pregnant and non- 
pregnant women is certainly valid. We attempted only to compare the effect of morphine 
and Pitressin on the same pregnant woman in whom Pitressin caused a chloruresis and 
an antidiuresis for the first two hours. The limitations of our observations on the patients 
with diabetes insipidus were noted in our original communication, ‘'while it is not possible 
to determine the exact amount of posterior pituitary still functioning in patients with 
diabetes insipidus, these individuals offer the only means of comparison with stalk-sec- 
tioned laboratory animal.” The fact that oral fluids, except for those in the diet, were 
withheld for sixteen hours caused a reduction of the total twenty -four hour output of 
urine to. that noted on the charts. Thus the test days did not reveal the severity of the 
diabetes insipidus. 

The determination of urinary chlorides was included since de Bodo had reported a 
fifty fold increase in the concentration of chlorides in the urine and a twofold increase in 
the total excretion of chlorides in spite of the marked decrease in urine output in the 
first three hours following the injection of morphine in dogs. The lack of a chloruresis 
in our experimental subjects may be due to a species difference in response, although now 
de Bodo seems to minimize its significance. That morphine tends to produce an oliguria 
in normal pregnant and in nonpregnant women is in complete accord with de Bodo’s find- 
ings in dogs, despite differences in preliminary hydration and marked differences in dosage 
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Baltimore Obstetrical and Gynecological Society. (1929) President, Houston S. Everett. 
Secretary-Treasurer, W. Drummond Eaton, 11 E. Chase St., Baltimore 2, Md. Meets 
quarterly at Maryland Chirurgical Facultj' Bldg. 

Cincinnati Obstetrical Society. (1876) President, Edward Friedm.an. Secretary, Lester J. 

Bossert, 2404 Auburn Ave., Cincinnati 19, Ohio. Third Thursday of each month. 
Louisville Obstetrical and Gynecological Society. President, Rudy F. A^ogt. Secretary- 
Treasurer, Glenn AV. Bryant, Louisville, Ky. Meetings fourth Monday of each month 
from September to May, Brown Hotel. 

Portland Society of Obstetrics and Gynecology. President, Ronald Frazier. Secretary- 
Treasurer, Gifford D. Seitz, 919 Taylor St. Bldg., Portland 5, Ore. Meetings last 
AA'^ednesday of each month. 

Pittsburgh Obstetrical and Gynecological Society. (1934) President, E. A. D. Gillis. 
Secretary, Clarence H. Ingram, Jr., 902 Peoples East End Building, Pittsburgh 6, Pa. 
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May. 

Obstetrical Society of Boston. (1861) President, M. Fletcher Eades. Secretary, H. Bristol 
i Nelson, 1180 Beacon Street, Broolcline, Mass. Third Tuesday, October to April, Harvard 
Club. 

New England Obstetrical and Gynecological Society. (1929) President, Arthur E. G. 
Edgelow, Springfield, Mass. Jlecorder, Carmi R. Alden, 270 Commonwealth Ave., Boston 
16, Mass. Meetings held in May and December. 

Pacific Coast Obstetrical and Gynecological Society. (1931) President, Philip H. Arnot. 

Secretary-Treasurer, R. Glenn Craig, 490 Post St., San Francisco, Calif. 

Washington Gynecological Society. (1933) President, George Nordlinger. Secretary, Staf- 
ford AA''. Hawken, 1150 Connecticut Ave., N.AV., AA’'ashington, D. C. Fourth Saturday, 
October, November, January, March, May. 

New Orleans Obstetrical and Gsmecolo^cal Society. (1924) President, Conrad G. Collins. 
Secretary, E. AV. Nelson, 1407 S. Carrollton Ave., New Orleans, La. Meetings held 
October, November, January, March, and May. 
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ease of withdrawal in the event of adverse effects. The principal effect obtained following 
intravenous use is that of accentuating a normal phj’siological gradient of activity from 
the fundus toward the lowermost part of the uterus (Heilman, Harris and Reynolds, 1949). 

The necessary precautions to safeguard against too great a uterine response at the 
commencement of the intravenous drip include the following steps: 

1. An observer should listen frequentlj' to the fetal heart. 

2. One operator should adjust the flow criticalh’- from zero to the desired frequency 
per minute. In so far as possible, adjustment of the drip should be made prior to the 
venous infusion in order to maintain a slow minimal rate of injection. 

3. A shut-off valve near the needle should be used. 

4. Standardization of needle size, length of tubing, and critical adjustment of the 
drop control device for complete control with respect to constancy and size of the drop 
are important. 

5. A recorder of uterine contractility should be used to confirm the fact that a spasm 
of the upper part of the uterus is not elicited. If such a response occurs, the observer is 
warned and the record gives proof of subsidence of the danger following withdrawal of 
the Pituitrin. 

These observations were made during a study currently in progress at Cumberland 
Hospital, conducted jointly by the Department of Embryology, Carnegie Institution of 
"Washington, Baltimore, and the Department of Obstetrics and Gynecology, Cumberland 
Hospital, Broohlyn, N. Y. This work is aided by a grant from the Kate Lubin Research 
Foundation, Inc. The participants in this study include Samuel R. M. Reynolds, Ph.D., 
Richard Waltraan, hf.D., Barnet Delson, M.D., Leslie Tisdall, M.D., and the undersigned. 

SAiiUEL Lubin, M.D. 

847 Park Place 
Brooklyn 1G, N. Y. 
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Erratum 

On page 1039 of the June, 1949, issue of the Journal, in the article on “Nutrition and 
Human Reproduction: An Historical Review,” by Robert D. Mussey, the word “colored,” 
referring to drawings in the Eosentjarten, 1513 edition, should be omitted. 
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Omaha Obstetrical and Gynecological Society. (1047) President, Harley E. Anderson. Sec- 
retary, Donald C, Vroman, 813 Medical Arts Bldg., Omaha 2, Neb. Meetings held third 
Wednesday in January, March, May, September, November. 

Oklahoma City Obstetrical and Gynecological Society. (1040) President, John W. Bccords. 
Scorciary-Trcasnrcr, Henry G. Bennett, Jr,, 800 Nor(hea.st 13 Street, Oklahoma City 4. 

Cleveland Obstetrical and Gynecological Society, (1017) President, Kobert E. Faulkner. 
Secretary, G. Keith Folgcr, 10515 Carnegie Ave. Meetings on fourth Tuesday of 
September, November, .lanuary, March, and May at University Club, 3813 Euclid Ave., 
Cleveland 15, Ohio. 

New Jersey Obstetrical and Gynecological Society. (1947) President, Herschcl Murphy. 
Secretary, Benjamin Daversa, Spring Lake, N, .T. Meetings semiannually. 

Honolulu Obstetrical and Gynecological Society. (1047) President, K. S. Tom. Secretary, 
S. Nishijima, 1221 Victoria St., Honolulu, Hawaii. Mceting.s tliird Alonday of each 
month, Mabel Smyth Building. 

Oregon Society of Obstetricians and Gynecologists. President, Gerald Kinzel. Secretary- 
Treasurer, Theodore M. BischotT, 520 Mayer Bldg., Portland 5, Ore. Meetings held on 
third Friday of each month from October to May. 

National Federation of Obstetric-Gynecologic Societies. (1015) President, Ralph E. Camp- 
bell. Secretary, Woodard D, Beacham, 429 Hutdiinson Memorial Bldg., New Orleans 
13, La. 

Dayton Obstetrical and Gynecological Society. (1937) President, A, D. Cook. Secretary, 
L. O. Frederick, 413 Third National Bldg., Dayton 2, Ohio. Meetings, third Wednesday 
monthly from September tlirough .Tune at tlie Van Clevc Hotel. 

Dallas-Fort Worth Obstetric and Gynecologic Society. (1948) President, Asa. A, Newsom. 
Secretary, A. W. Diddle, 2211 Oak Lawn Ave., Dallas 4, Te.xas. Meetings in spring 
and fall. 

Queens Gynecological Society. (1948) President, Edward C. Veprovsky. Secretary, George 
Schaefer, 112-25 Queens Blvd., Fore.'Jt Hill.‘;, N. Y. Meetings held second Wednesday in 
February, April, Octol)cr, and December, at the Queens County Medical Society Bldg. 

Mississippi Association of Obstetricians and Gynecologists. (194/ ) President, K.'A. Street, 
Jr. Secretary, AVilliam Weiner, Barnott-Madden Bldg., .Taekson, Mi.ss. Meetings held 
semiannually. 

Florida Obstetrical and Gynecological Society. President, diaries J, Collins. Secretary, 
Dorothy D. Brame, Orlando, Fla. Ne.xt annual meeting, Belleair, April 10, 1949. 

South Carolina Obstetrical and Gynecological Society. (1946) President, J. Declierd Guess. 
Secretary, Arthur L. Rivers, 231 Calhoun St., Charleston, S. C. Meetings held in spring 
and fall. 

Buffalo Obstetrical and Gynecological Society. (194G) President, W. Herbert Burwig. 
Secretary, Clyde L. Randall, 925 Dcl.aware Avenue, Buffalo, N. Y. Meetings held on 
the first Tuesday of October through May at the Saturn Club. 

El Paso Gynecological Society. (1948) President, Gerald H. .Jordan. Secretary-Treasurer, 
Gray E. Carpenter, 303 N. Oregon St., El Paso, Texas. 

Kentucky Obstetrical and Gynecological Society. (1947) President, W. O. Johnson. Secre- 
tary, Edwin P. Solomon, 910 Heyburn Bldg., Louisville, Ky. 

Indianapolis Obstetrical and Gynecological Society. (1947) President, David L. Smith. 
Secretary, Sprague H. Gardiner, 314 Hume Mansur Bldg., Indianapolis 4, Ind. Meet- 
ings held in January, April, and October. 

Houston Obstetrical and Gynecological Society. (1939) President, Jolm A. Wall. Secre- 
tary-Treasurer, Herman L. Gardner, Hermann Professional Bldg., Houston 5, Texas. 
Meetings held second Tuesday of each month except July, August, and September. 

Iowa Obstetric and Gynecologic Society. President, J. H. Randall. Secretary, William 
C. Keettel, Iowa City, Iowa. 
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St. Louis Gynecological Society. (1924) President, A. N. Arneson. Secretary, Paul E. 
Fletcher, 634 North Grand Ave., St. Louis 3, Mo. Meetings second Thursday, October, 
December, February, and April. 

San Francisco Gynecological Society. (1929) President, Albert M. Vollmer. Secretary, 
Donald W. de Carle, 2000 Van Ness Ave., San Francisco, Calif. Eegular meetings 
held second Friday in month from October to April, University Club, San Francisco, 
or Claremont Country Club, Oakland, Calif. 

Texas Association of Obstetricians and Gynecologists. (1930) President, Julius Mclver, 
Dallas. Secretary, George F. Adam, 4115 Fannin St., Houston 4, Tex. Annual meeting, 
Dallas, Texas, September, 1949. 

Michigan Society of Obstetricians and Gynecolo^sts. (1924) (Formerly the Detroit Ob- 
stetrical and Gynecological Society.) President, 0. W. Picard. Secretary, Carl F. 
Shelton, 910 David Broderick To\s’er, Detroit 26, Mich. Meetings first Tuesday of each 
month from October to May (inclusive). 

Central New York Association of Gynecologists and Obstetricians. (1938) President, 
Louis G. Fournier. Secretary, Jtlerton C. Hatch, Medical Arts Bldg., Syracuse, N. Y. 
Meets second Tuesday of September, November, January, March, and May. 

Alabama Association of Obstetricians and Gsnuecologlsts. President, Gilbert F. Douglas. 
Secretary, Hunter Broum, 1922 South Tenth Ave., Birmingham, Ala. 

San Antonio Obstetric Society. President, I. T. Cutter. Secretary, S. Foster Moore, Jr., 
San Antonio, Tex. Meetings held first Tuesday of each month at Gunter Hotel. 

Seattle Gynecolo^cal Society. (1941) President, Donald J. Thorp. Secretary-Treasurer, 
Cliarles D. Kimball, 734 Broadway, Seattle 22, Wash. Meetings held on third Wednesday 
of each month, Washington Athletic Club. 

Denver Gynecological and Obstetrical Society. (1942) President, Lyman W. Mason. Secre- 
tary-Treasurer, Jack M. Simmons, Jr., 638 Eepublic Bldg., Denver 2, Colo. Meetings 
held first Monday of every month from October to May (inclusive). 

Wisconsin Society of Obstetrics and Gynecology. (1940) President, Henry A. Sincock. 
Secretary-Treasurer, Edith McCann, 425 East Wisconsin Ave., Milwaukee 2. Meetings 
held in May and October. 

San Diego Gynecological Society, (1937) President, P. L. Martin. Secretary, Albert P. 
Kimball, 233 “A” St., San Diego, Calif. Meetings held on the last Friday of each 
month. 

North Dakota Society of Obstetrics and Gynecology. (1938) President, H. A. Wheeler, 
Grand Forks. Secretary, C. B. Darner, Fargo, N. D. 

Virginia Obstetrical and Gynecological Society. (1936) President, Walter McMann. Sec- 
retary-Treasurer, L. L. Shamburger, State Health Department, Eichraond, Va. Next 
meeting not announced. 

Columbus Obstetric and Gynecologic Society. (1944) President, Wayne Brehm. Secretary, 
Zeph J. E. Hollenbeck, 9 Buttles Ave., Columbus, Ohio. Meetings held fourth Wednes- 
day of each month. 

Naussau Obstetrical Society. (1944) President, Eobert S. Millen. Secretary-Treasurer, 
Peter La Mariana, Williston Park, L. I., N. Y. Meetings, bimonthly from October to 
May, 

Bronx Gynecological and Obstetrical Society. (1924) President, Charles W. Frank. Secre- 
tary, Benjamin Karen, 1100 Grand Concourse, New York 56, N. Y. Meetings, fourth 
Monday monthly from October to May. 

Washington State Obstetrical Society. (1936) President, John H. Fiorino, Everett. 
Secretary, 0. Wendell Knudson, Medical and Dental Bldg,, Seattle, Wash. Meetings, 
first Saturday of April and October. 

Kansas City Obstetrical and Gynecological Society. (1922) President, Harold V. Holter. 
Secretary, William C. Mixson, 320 W. 47tli St., Kansas City, Mo. Meetings, last Thurs- 
day, September, November, January, and March j first Thursday, May, University Club. 

Los Angeles Obstetrical and Gynecological Society. (1914) President, A. kl. McCausland. 
Secretary-Treasurer, Gordon Eosenblum, 6333 Wilshire Blvd., Los Angeles 36, Calif. 

North Carolina Obstetrical and Gsmecologlcal Society. (1932) President, Wallace B. Brad- 
ford. Secretary, Eichard B. Dunn, Meetings semiannually. 

The Society of Obstetricians and Gjmecologists of Canada. (1944) President, H. B. Atlee. 
Secretary, K. M. Grant. Annual meeting, June, 1950. 

Akron Obstetrical and Gynecological Society. (1946) President, George A. Palmer, 

tary-Treasurer, Alven M. Weil, 1030 First National Tower, Akron 8, Ohio. Meetings held 
third Friday of January, April, July, and October, City Club of Akron, Ohio, DIdg. 

Minnesota Obstetrical a,nd Gsnecological Society. President, Bussell J. Moe. Secretary, 
John Haugen, 100 E. Franklin, Minneapolis, Miim. Meetings held spring and fall. 

Miami Obstetrical and Gynecological Society. (1946) President, Homer L. Pearson, sec- 
retary, John D. Milton, 1104 Huntington Bldg-, Miami, Fla. Meetings, second Thurs- 
day in January, March, May, and November. 
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much vacillation I finally decided on a topic Avhicli seemed timelj- and of 
common interest and with Avhich T have a better than speaking acquaintance. 
1 shall inflict upon you some of m.y views on Ihc trends in cancer research and 
on certain teaching problems concerned with cancel'. Do not expect to hear 
an erudite recitation of the many facets of invest igation nor a learned review 
, of. the efforts of the manj’’ who have searched for an answer to a timeless 
enigma. My remarks simply are reflections that 1 like to air and I could not 
think of a better opportunity than to do this among men whom I consider 
broadminded and thoroughly conversant with the .sub.iect matter of this 
address. 

I believe it not presumptuous to state that there is a need foi‘ a dis- 
passionate re-evaluation of our thinking on the broader as])ects of cancer 
research because there is ample evidence that it is drifting into a world of its 
own, steadily expanding in scope, but equally fast moving away from the 
human problem. The late James Ewing said some ten years ago that “the 
ramifications of the interest in cancer, which reach into many branches of 
human knowledge, form a broad basis which assures soinid jirogi'ess, but at the 
same time become a definite menace, because when every tjq)e of investigation 
claims a relation to cancer, the resources become dissipated over too vast a 
territory and are apt to lose practical value.” This conclusion still holds. 

As one reads the important reviews of cancer research, one cannot escape 
the feeling that there is serious doubt in the minds of many regarding the 
ultimate value of the present trends in cancer research and that a new 
approach, more closely related to the human problem, must be found. I do not 
mean to be critical but it seems to me that research not only mbbst make an 
inventory of its achievements on the basis of an objective evaluation, but that 
also we should inquire critically whether the public interest in cancer re- 
search is intelligent or largely emotional and uncritical, just as we should 
inquire quite as critically whether the resources that are now being poured 
into this field are wisely invested or largely wasted in terms of service to 
humanity. 

There is good reason to believe that a considerable portion of cancer 
research is not efficiently planned and is largely of the varietj^ that Lord 
Chesterton described as the effort of the blind man looking into a dark closet 
for a black hat that is not there. The usual defense for this type of research is 
that it deals with pure science and that as such it adds to the sum total 
of basic Imowledge. Some, no doubt, is, 'but much more is not, but con- 
stitutes solely an irrelevant variety of sporadic exploits largely based on that 
forlorn hope that some great discovery may result from it purely by accident. 
Yet, time and experience have proved conclusively that only skillful planning 
based on broad scientific experience and endless perseverance can produce 
the really worth-while contributions to the Imowledge of cancer. Most of the 
work of the other variety has gone by the board and has served no other pur- 
pose than to clutter up the literature. At best, cancer research of the serious 
variety is painfully slow in yielding important results because even under the 
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ADDRESS OF THE PRESIDENT- 
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T here is no accounting for the twists of fate that affect our lives. Here I 
find myself the President of this distinguished Society, yet I still cannot 
figure out why you should have been so unaccountably partial in your choice. 
My incoherent remarks of acceptance at last year’s meeting were about as 
inadequate in expressing my appreciation as they are now in thanking you 
for haAdng accorded to me the privilege of letting me share in the guidance 
of this distinguished Society. 1 hope you will believe that my thanks, though 
still inadequate, nevertheless are most sincere. 

Since it is the traditional obligation of the President to deliver an address, 
I bow to the inevitable, though I should prefer to remain silent, for, as the 
Japanese sajmi.g goes, the silent man is best to listen to. My predecessor 
brought you up to date on the state of the Society in his erudite address and 
there is little to add for the past year that warrants inclusion here except to 
record the election of three Fellows to active membership: A. N. Arneson, 
John Parks, and Herbert E. Schmitz, and the passing of seven of our Fellows 
who have left, an indelible impression on the pages of our annals. I report 
with deep regret the death of Thomas "Watts Eden, Klaas DeSnoo, and George 
L. Streeter, Honoraiy Fellows; Jennings C. Litzenberg, Franklin S. Newell, 
and Howard C. Taylor, Life Fellows, and Henricus J. Stander, an active 
Fellow. 

I have not found it simple to select a subject of general interest which has 
not been discussed wholly or in part by other Presidents of this Society. After 
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in onr treatnieni centers if these hormones neccssarilj^ were ])riinary factors in 
carcinogenesis, as we have l)een told many times by some of tliose wliosc wiiole 
concern is the laboratoiy animal? Or, conic! it be that in terms of hnman life 
the time of observation elapsed is too short as interpreted in terms of small 
animal experimentation? Here is another gap between pnre laboratory re- 
search and clinical experience that mnst be bridged by the trained research 
worker in conjunction with the clinician, and it can only be bridged through 
an approach of the human problem. It may prove eminently more com- 
plicated and cumbersome to carry out this task, but it should prove definitely 
more useful to the human race than the relatively uncnm])licatcd and very 
comfortable approach through the laboratory animal. The richest fuel for 
creative power comes from.firsthiind information. Somebody, T do not recall 
who, once said that we surely will gain more from milking a cow than from 
looking at the milk bottles on the Avindow sill, and that goes for a lot of 
present-day cancer research. To be sure, I am not deprecating fundamental 
research for I fully appreciate the heroic efforts of the really serious, avcH- 
trained, and experienced investigators rvho forsoook the ileshpots for the sake 
of science, and besides, I speak from within the ranks, having s])ent. a large 
part of my life in the sanctity of the laboratory. But the )norc T sec and hear 
of present trends in cancer i-cseareh, the more I become convinced that the 
ivory-toAver attitude many research Avorkers assume should be abandoned in 
faA^or of a resurgence toAvard the study of man. There can be no doubt that 
Ave need the help of the trained re.scarch Avorkers in solving our cancer prob- 
lems, but Ave need a much closer cooperation betAveen the laboratory and the 
clinical fields than has been achicAmd up to noAv. 'Where such cooperation 
exists, it has yielded rich returns. T only need to point at the deA'elopment 
of the cytologic screening methods AAdiich I'esulted fi‘om the mutual effoi’ts of 
an anatomist and a gynecologist. 


I must not prolong this discussion by a recital of the A^arious cancer 
IJi’oblems that confront us for they are thoi'oughly familiar to you. My aim 
in bringing my thoughts to you on the present trends in cancer research is to 
]n‘ovoke a discussion in the ho]Ae of stimulating a closer approach betAveen re- 
search and clinical ])ractice. Anybody interested in the study of cancer must 
I’ealize that Ave are faced constantly Avith the Avorkings of tAvo lines of thought. 
One is based on the struggle of experience against theories and the other is 
the use of the experimental method in determining the true significance of ex- 
perience. There is as great a need for theoretical research noAv as there ahvays 
has been, but some attempt must be made to strike a balance once in a A\diile 
or clinical knoAvlcdge and fundamental research ultimately Avill become unre- 
lated. Lancelot "Wliite, the Scottish physicist, once said that “the scientist 
must go out in search of facts, but he must also sometimes pause to arrange 
them.” And, elseAvhere, he added that every great movement is in essence 
■simple and that resistance serves to challenge the neAv to greater efforts of 
ciiscipline and achievement. To Avhich I add that Ave do not liA'-e just to have 
experience but to learn from it. Living in a Avorld of IWing men, Ave must have 
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most propitious conditions there are limits to all efforts, which are beyond 
our control, because the system with whieli we work is inconstant and subject 
to a limitless variety and variabilitj’’ of the aggregates to he studied and to be 
correlated.' Irrelevant research, therefore, should be discouraged for there 
is no reason to believe that the present state of the knowledge of cancer justi- 
fies the hope that a sensational solution is just around the corner. No doubt 
we need sound fundamental research to understand basic phenomena, but I 
■believe, too, that the time has come to ask those engaged in the study of the 
pure sciences to lend a more helpful hand with the human problem because 
our efforts to stem the tide of malignant disease rapidlj^ are approaching an 
impasse. 

To illustrate my contention tliat cancer research must take a different atti- 
tude toward the human problem, I shall cite briefl}^ what has happened to the 
study of irritation in relation to cancer. The idea that irritation might cause 
cancer is very ancient and antedates Hippocratic teachings. However, the 
basic theory of irritation as we know it stems from Galen who formulated it 
on the basis of his own observations and deductions. Quite naturally twenty 
centuries have modified the modus operandi of his thinking, yet a vast amount 
of experimental inquiiy has not brought us materially closer to the solution 
of the human problem. This is forcefiillj’- brought out when one evaluates 
critically the meaning of the carcinogens. "We now know many of such sub- 
stances and we are familiar with their behavior in animal experimentation. 
Yet, the vast effort necessary to produce this knowledge has failed to give us 
even as little as a hint how to solve our clinical problem for we still do not 
know, for instance, why aniline dyes create cancer of the bladder in man. 
Fundamental research has been content with producing cancer of all sorts 
in small laboratoi’y animals wth a variety of unrelated chemical compounds, 
yet it has made little or no effort to determine the nature of the specific irritant 
, that produces bladder cancer in aniline dye workers. That is what I mean 
by saying that fundamental research is drifting into a world of its own and 
away from the human problem. If all of the hundreds of carcinogens now 
listed actually were factors in the production of human .cancer, I fear that bj’- 
now most of us should have succumbed to the disease. 

We have a similar problem confronting us now in our own specialty. I 
have reference to the possible relation of the estrogens to cancer. This sub- 
ject certainly is in a highly controversial state. A vast amount of funda- 
mental research has been done, largely on small laboratory animals, yet it has 
served to obscure rather than to clarify the problem, and it also has done much 
to add further fuel to the already upset emotions of the public in their think- 
ing on cancer. The immense amount of human cancer material flowing through 
the clinics of the world hardly has been tapped for extensive hormone studies. 
The few limited studies undertaken are at variance with most of the conclu- 
sions derived from the study of small laboratory animals. Yet, estrogens 
have been injected, implanted, and fed to human beings for nearly thirty years. 
Should we not encounter by now some increase in certain forms of cancer 
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for student tcacliing. Tlic vast mass of cancer research, with a few outstand- 
ing exceptions, is not immediately usable for such teaching since sucli knowl- 
edge is notably irrelevant in its relation to clinical praclice. It would be 
disastrous to burden the student with the many fanciful flights into abstract 
research when already he is so very close to his capacity of coping with a huge 
and often indigestible amount of reading. The U, S. Public Health Service 
which also is interested in placing funds for the improvement of teaching 
facilities wisely has refrained up to now from issuing an official blueprint for 
planning a cancer teaching program but has assumed the attitude that for the 
present each school must woidc oiit its own ])rogram in whatever manner it 
might fit local needs and facilities. And that is as it should be under the 
rules of academic freedom in any true democracj'. Tliis rather unusual atti- 
tude on the part of a Federal agency entj’usted with the dispersal of public 
moneys is refreshing and most commendable, and I like to believe that this 
attitude is as sincere as it is far-sighted. T do not like to think that any agency 
holding the strings to a well-lined purse is desirous of injecting itself into our 
planning and thinking because we arc desperately in need of additional funds 
to enlarge existing diagnostic and therapeutic facilities, but at times I sense 
such an attitude though I fervently hope that I am mistaken. The tendency 
to overorganize medical teaching is a curse in itself and should be resisted 
before it brings other evils detrimental to academic freedom. To submit to 
the dictates of an outside agency just for the sake of much needed financial 
support beyond the accountability for moneys 7’cceived would be intolerable 
and certainly destructive to the thinking of free men and women, I leave it 
to you to judge for yourself what stand to take in this controversy. 

It is rather interesting to learn what outsiders think of our ways of teach- 
ing medicine. Recently, I read in Cancer News (January, 1949) a reference to 
certain schemes of teacliing. It was pointed oiit that because various segments 
of information are not integrated, the medical student graduates without ob- 
taining the necessary composite picture of cancer and with only a fragmentary 
knowledge of the basic diagnostic methods and recommended forms of treat- 
ment. Because this journal is widely read such a statement should not remain 
unchallenged Since it implies indifference on the part of the teaching profes- 
sion toward a very pressing problem. If this statement were based on ir- 
refutable evidence I should be the first to acknowledge its merit and promptly 
take a band in initiating a move to correct the evil. Although I can speak 
only for our far-'Western medical schools whose quality of teaching 1 am 
thoroughly familiar with, I would like to go on record that the statement cited 
is not based on fact and exhibits a lack of insight into the teaching problems 
and curricula 'offered by all progressive medical schools. There is no denying 
that there always is room for improvement, but what serious teacher would 
ever stop at making improvements according to circumstances and whenever 
new discoveries warranted their acceptance? Quite naturally,, teaching meth- 
ods vary to some 'extent in different institutions and^the views of teachers 
vaiy according to personal experience, luit in .principle -the philosophy behind 
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a liorizontal view of life; living at. a point on a long road of research we want 
a vertical view of results. Tlie individual concerned with the study of cancer 
must take his place where the liorizontal and vertical views cross, somewhat 
like locating a target through a homh sight. 

Another problem of considerable interest to me concerns itself with the 
teaching of cancer to medical students as well as to graduates. I feel sure 
that all of you are aware that considerable discussion is now under way within 
and between teaching institutions for the purpose of reviewing methods used 
in the teaching of cancer. The suggestion has been made that all teaching of 
cancer might best be handled by those who devote their entire time to the 
.study and treatment of malignant diseases. In fact, in some thirteen medical 
schools departments of oncology have been organized. This tendency to seg- 
regate cancer from the bod.v of medical teaching is looked upon with favor in 
various quarters activel.y engaged in the collection and distribution of funds 
to be used in the fight against cancer. Tlie U. S. Public Health Service, acting 
as the guardian of Federal money set aside b,v Congress for such purpose, has 
requested that grants to medical schools .should be the concern of a “cancer 
coordinator,” which I ]iicture as something of a cross between a major-domo 
of the faculty possessed of au eucyclopedic knowledge and a sort of commissar 
empowered to direct our thinking on the subject of cancer. There actuall}’’ 
exists now an organization of such cancer coordinators who meet to exchange 
ideas and formulate policies to be submitted to their respective faculties. The 
upshot of a recent meeting was that while medical schools have different 
teaching i^rograms the common emphasis is about the same in all programs. 
To arrive at this momentous conclusion valuable time and government money 
were spent to no purpose except to discover what long since has been common 
knowledge among medical teachers. 

In conjunction with the proposal to institute cancer coordinators there 
also has been some talk about the advantages of “vertical” versus “hori- 
zontal” teaching; the former to mean that all teaching of cancer is to be 
delegated to a coordinator or a so-called cancer expert who will treat the sub- 
ject as a distinct specialty; the latter to mean that all teaching of cancer shall 
I'emain as heretofore part and parcel of the broad teaching of medicine and 
surgery, or in other words, that cancer shall be taught as it concerns the pa- 
tient and not just as it pertains to the organ. It is my understanding that 
under the “vertical” scheme of teaching an othemvise competent and ex- 
perienced clinician may tell all there is to know about his particular field 
except cancer. When that subject comes up for discussion he must yield to 
the cancer expert who then teaches that subject as something entirely apart. 

I do not know from what quarter such thinking has emanated, nor is that a 
matter of importance, for the fallacy of “vertical” teaching will be recognized 
by all experienced medical teachers as curricular gadgetry. Advances in the 
knowledge of the nature of cancer and its treatment are coming along at 
snail’s pace; I cannot conceive of a seasoned and accomplished medical teacher 
incapable of keeping abreast with factual cancer knowledge such as is usable 
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ishiiig returns” witli tlie inevitable consequence oJ! reducing the quality of 
teaching. I call on all those who take great pride in modern methods of medi- 
cal teaching to resist tlie attempts of outside agencies to tempt medical fac- 
ulties with financial baits in exchange for an increase in the present size of 
classes, unless certain prerequisites have been satisfied. With tlie limitation of 
clinical material and the scarcity of trained teachers, money alone and in- 
creased physical facilities evidently arc not the answer. Before agreeing to 
an increase in the enrollment to our medical schools, we first must improve 
the material status of the medical teachers in order 1o attract enough of the 
right individuals trained and experienced in ])roper teaching methods. Then 
Ave must increase our clinical material sufficiently through free care and free 
hospitalization Avhich ma7i3" institutions are unable to afford for obvious 
reasons. Onlj'’ then should avc give thought to an increase in our eni’ollments. 
Since it is all a matter of finances a good share of the available monej’s now 
diverted to irreleA^^nt cancer research could be emploj^d to better advantage 
if used for clinical purposes. If there Avere a place for a cancer coordinator 
it should be there. 

We are living in a ver.y critical pei-iod so fai- as the future of medical 
teaching is concerned. I am sure that jmu, too, have been Avondering Avhat 
AAmuld happen to medical teaching should medicine become socialized AA'ith a 
free choice of doctors. I am coiiA’inced that it Avould reduce our clinic ma- 
terial to a negligible quantitj*, for the aA'crage American citizen most certainly 
Avould abandon the teaching clinic in favoi' of private care. The public, no 
doubt, Avill think this a good argument for socialized medicine, aiid in the light 
of American thinking of equality and human rights it is, j^et, in the light of 
medical teaching it A\muld result in a return to archaic methods of instruction 
AA’’hich Avould set us back fifty 3 ’^ears. It Avould call for a complete reorganiza- 
tion of medical teaching probabty controlled b 3 ’- government decree. 

So far as the present status of the teaching of cancer to medical students 
is concerned, I am content that it is in line Avith all other medical teaching 
and that it is Avell integrated Avith the sum total of teaching matter. I sin- 
cerely belicA’-e that it is practical Avithin the limitations alread 3 ’ discussed and 
that it is sanely presented Avithin the scope of undergraduate instruction. 
Therefore, I urge that the teaching of cancer be not dissociated from the gen- 
eral body of medical instruction by fanciful schemes emanating from pressure 
groups but that it be left in its logical position in the time-tried method of 
horizontal teaching. 

Postgraduate teaching of cancer is undertaken primarity for the benefit 
of the bus 3 ^ general practitioner AA^ho represents the first and most important 
line of defense against all diseases. It has been stressed that because of the 
time lost betAveen the recognition of cancer and the institution of efficient 
treatment the cure rate cannot improve materialB^ until this time interval has 
been reduced drasticalty. Postgraduate teaching hopes to eliminate this fac- 
tor Avith the aid of various agencies and state and county medical societies 
through A’'arious approaches to the problem. 
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the teaching differs but little since its common aim is to make the student 
conscious of disease in all its form as well as proficient in the fundamentals of 
diagnosis and treatment. This very same principle applies to the teaching of 
cancer. What the public fails to understand is that in the short span of four 
years we cannot turn out a finished technical expert experienced not only in 
the treatment of all diseases but also possessed of the judgment of a sage. 
Evidently, our critics fail to understand that there is not only a limit to the 
volume of teachable material but also a limit to the individual capacity 
of the average student to absorb and digest what is being taught and that 
even carefully selected students are subject to mental fatigue in spite of youth 
and physical stamina. Yet, it is exactly that individual capacity to learn and 
to retain which, in the end, largely determines the ultimate performance of 
a physician. Even under the best of teaching conditions the most that can be 
hoped for is that every student at the end of the prescribed years of learning 
has been grounded sufficiently in the fundamentals on which to build the edifice 
of his future performance in medical practice. We cannot produce experts in 
any branch of medical practice in four short years and the public should be 
told about this often enough to realize the limitations of the best of teaching 
schemes. 

There is another important factor in teaching which the public does not 
understand and that is that the ultimate result of modern teaching in medicine 
is not dependent upon bigger and better buildings but upon the limitations in 
the number of students to be taught in conformity with the clinical material 
necessary for good teaching and the size and quality of the faculty available 
to convey information to the student in such a manner that what is taught 
mil make a lasting, impression. Yet there is constant pressure being brought 
upon medical schools to enlarge the size of their classes mthout due regard 
to the factors cited. Good teachers in medicine are becoming scarce because 
like all other teachers they are underpaid on the whole. Yet, it is only a good 
teacher who can establish a satisfactory stude2it-teacher relationship which 
is the acme of sound teaching. Large classes are detrimental to a close rela- 
tionship between teacher and student. The average layman takes it for 
granted that any doctor of medicine can be a teacher and hence there should 
be no shortage, and I dare say that many doctors of medicine labor under the 
same delusion. But I know from long experience that this is just wishful 
thinking on the part of those who would like to sun themselves in the reflected 
glory of a teaching institution. Teachers are born, yet they still must learn 
the mechanics and philosophy of teaching before their teaching achieves the 
soundness that removes it from the. level of textbook recitation. The old 
style lecture is a matter of the' past. Its place has been taken by teaching 
methods which more closely approach the spirit of the Socratean dialogue. 
This in turn calls for teachers possessed of more than book learning and at 
-the same time capable of imparting the meaning of knowledge to students. 
•Effective teaching in that sense limits the number ' of stfidents to be taught. 
Any deviation from this principle invites the' workings of the “law of dimin- 
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that can be read just as readily at home, ])rovided the art of reading has not 
been lost? I am certain lliat it is not. Tlieologians liave pointed out since 
time immemorial that professing to a creed and living one’s religion arc two 
very different moral entities of which only the latter is of true importance. In 
medicine we deal with exactly the same balance of values. There is a wide 
difference between practicing the art of healing and living the pj’aeticc of 
medicine. One is the means to aii end but the other is the living up to an 
ideal which is more important Avhatevcr waj' one loohs at it. J sincerely be- 
lieve that while there is constant need for technical im])rovcment there is even 
greater need for a re-evaluation of individual integrity and the implied ob- 
ligations concomitant with the practice of medicine. Unless we teach the 
broader philosophic ideals of practice in conjunction with the technical de- 
tails, I fear that po.stgraduate se.ssions on the Avhole have missed a golden op- 
portunity. I believe that there is great need for emphasizing that whoever 
takes up the burden of safeguarding life, limb, and human happiness must 
do so solely in the best interest of the patient. If we earnestly strive to put 
over this message, I am at least hopeful that it will aid in improving the think- 
ing on cancer. If, on the other hand, we are content with barnstorming merely 
to stuff the practitioner with a multitude of technical facts and statistics and 
dazzle him vdth Ausual demonstrations, which often leave him bewildered, we 
have not conveyed to him the true message of improving the diagnosis and 
treatment of cancer. 

I should have liked to touch on several other phases of the cancer problem, 
such as the education of the public and the meaning of statistics, but I must 
not exhaust your patience. I regret that there can be no discussion from 
which I could profit. However, the writijig of this address has helped me im- 
measurably to clarify my own thinking. In presenting it to you I have 
been guided by Paul’s advice to the Corinthians: “Unless ye utter by the 
tongue speech easy to be understood, how shall it be known what is spoken? 
For you shall have spoken into the air.” 


2000 Van Ness Avenue 
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Postgraduate instruction in cancer is relatively uncomidicated as it re- 
lates to residency training in approved hospitals where adequate time and 
material and experienced supervision give the graduate eveiy opportunity to 
reach a high degree of profieiencj’’ in technical matters and where the long 
association with earnest and scholarly staff members implants and germinates 
the seeds of thirst for knowledge. 

The situation, however, is vastlj^ different for that large group of medical 
graduates who by dint of eireumstaiiees must enter into the practice of medi- 
cine after relatively short periods of hospital training. Yet, this group con- 
stitutes by far the greater mass of practitioners on whom the public depends 
for the safeguarding of life and health. The breadth of general practice puts 
not only an immense physical burden upon the shoulders of these courageous 
men and women, but it also demands a range of knowledge often bejmnd in- 
dividual capacity since even general practitioners are onlj^ human and often 
very tired humans. The often cited excuse that because many general prac- 
titioners, at best, see only an occasional case of cancer in many months and 
that, therefore, it should not be expected of them to be adequately experienced 
in the inti’ieacies of the disease, of course, is no more tenable than failing to 
suspect the presence of any rare disease. It is a matter of mental disipline to 
keep alert rather than a matter of technical experience alone. If the humdrum 
of daily routine and the material success of i^ractice have not entirelj’- de- 
stroyed the intellectual capacitj’^ of a practitioner, he certainly must have pre- 
served enough of the fundamentals of his teaching and training to be able to 
measure his own knowledge, and if found not to be adequate, to venture forth 
in search of additional information. Are we as teachers responsible to keep 
forever on the trail of our graduates in order to keep them up to the level of 
expected performance, or is the individual responsible to achieve such ends 
by his OAvn efforts? I believe that the latter is the real crux of the whole prob- 
lem. Other professions do not tag after their members in order to spoonfeed 
them, yet we do because we are keenly aware of our responsibility to humanity. 
For some time I have been wondering if we are achieving actually what we 
hope to achieve by our present methods of postgraduate teaching. 

As you well know small bands of zealous i^ractitioners, many of them 
professional medical teachers, have traveled about the land far and wide to 
enlighten the busy doctor on the subject of cancer. Conferences, refresher 
courses, formal postgraduate sessions solely devoted to cancer are held in 
many centers at frequent intervals. By and large, this form of postgraduate 
teaching is sound in spite of its limitations. I have participated in and fol- 
lowed this ti-end of delivering knowledge in small packages for some years, 
but I also have become convinced gradually that the dispensing of technical 
knowledge alone is not enough to. achieve our ends. Do the participants 
actually return to their own spheres of activity mentally prepared to feed the 
fire kindled by the spark of a graduate session? Has it really awakened a 
new interest in the potential dangers of delayed diagnosis? Is it just enough 
for us to present over and over again the details of diagnosis and treatment 
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was positive in 35, or <a percentage error of 12,5 per cent. Jn tlie same group 
of eases, tlie biopsy failed to discover tlie preinvasive lesions in 12, or 30,0 per 
cent. Thus, in onr experience, tbe routine vaginal smear is more accurate tlian 
routine biop.sy in the diagnosis of preinvasive eai’cinoma of the cervix, I’he 
major reason for the failure of biop.sy to reveal a higher percentage of accurate 
diagnoses in carcinomas is that, if the carcinoma is small and the cervix pre- 
sents no abnormalities grossly, it is extremely difficult to choose accurately 
the site of biops3^ Obviously, if multiple biopsies are taken, the diagnostic 
accuracy of the biopsy method Avill be increased. However, with single routine 
biopsies, the accuracy of diagnosis has not been as high as that of single routine 
vaginal smears in early carcinoma of the cervix. A real advantage of the 
cytologic technique is that the diagno.stic accuracy is greater in the early car- 
cinomas than in those which are far advanced. Tlie cytologic method depends 
on the desquamation of well-preserved cancer cells. If the tumor is far ad- 
vanced. the .surface may be necrotic and no cancer cells will be picked U]> on 
the smear. On the other hand, early tumors have a well-nourished surface, 
and the cancer cells which desquamate are in considerable numbers and are 
readily identified. An additional advantage is that the vaginal secretions con- 
tain representative cells from all .surfaces of the genital tract so that the re- 
gion examined is not limited by the size or location of the sample taken. 

There has been jnuch discu.ssion of the possible use of the vaginal smear 
in a widespread screening of well women. "We have not had any experience 
Avith wide-scale iise of the method in this way, but gradually more routine 
smears have been sent to the laboratory. We have been impressed with the 
number of early and often symptomless carcinomas discovered in even small-, 
scale screening. In 305 eases screened in the office of one of our medical col- 
leagues,® five carcinomas were discovered, four of them cervical. Three of 
these cases had no bleeding or discharge, and the cervix appeared normal to 
inspection. Case report ; 

M. G., aged 43 years. 

Chief complaints: Diarrhea and arthritis. No bleeding or diselmrge. 

Local examination; Cervix appeared lacerated. 

Vaginal .smear: Positive and eon.sistent with squamous carcinoma. 

Biopsy: Carcinoma in situ. 

Operation: Eadical hysterectomy with bilateral dissection of pelvic Iranph 
nodes. 

Pathologic report: Gross examination: Cervix appeared normal to inspection 
Microscopic examination: .Squamous cell carcinoma in situ. 

In a moderate screening test on all patients entering the Gynecologic Out 
Patient Department of the Massachusetts General Hospital, five early car- 
cinomas of the cervix were found in 735 patients. 

These figures are higher than those expected in screening all women. 
Lombard,® from the Massachusetts State Cancer Commission, reported an in- 
cidence of 0.2 per cent. Our figures of 0.7 per cent in contrast to the above, 
may suggest that, from a practical point of view, perhaps a higher percentage 
of unsuspected cases may be found in screening office patients or pai-t of a 
hospital population than in wide-scale screening of well women. 

We have found the vaginal smear of use in the routine follow-up of pa- 
tients treated for malignaiit disease. _ In three instances, postradiation recur- 
rences were detected though the patients appeared free of disease clinically. 
In each instance positive biopsies were only obtained when the adhesions at 
the vaginal apex were broken, the disease in all instances being behind the 
adhesions. One early postoperative recurrence was discovered by ejdologic 



THE VALUE OP THE VAGINAL SMEAE- 

Ruth M. Graham, B.S., and Joe V, Meigs, M.D., Boston, Mass. 

(From the Massachusetts General Hospital) 

T he Vincent Memorial Laboratory has used the vaginal smear as an aid in 
the diagnosis of uterine malignancy since 1942. This report is onr ex- 
perience with the method in this six-year period and a discussion of its applica- 
tion in carcinoma of the cervix. 

The cytologic diagnosis of cancer is based upon the fact that both normal 
and cancer tissue shed cells continuously from their surface. There is evi- 
dence that the desquamation from malignant tissue takes place more rapidly 
than from normal tissue. Coman in 1944^ in a unique way measured the force 
required to pull cells apart. The force required to separate normal cervical 
cells was ten times that required to separate the cells of squamous carcinoma 
of the cervix. This characteristic of cancer tissue facilitates the diagnosis of 
cancer by identification of exfoliated malignant cells. Though the normal cells 
are almost always in the majority, numbers of cancer cells usually desquamate, 
even in early lesions. 

The method by which these desquamated cells are obtained, placed on a 
slide, and fixed, varies from laboratory to laboratory. Vaginal, cervical, endo- 
cervical, or endometrial smears may be done. Scraping of the cervix with 
a wooden spatula and then placing those cells on a slide has been advocated 
by Ayre.^ Fixing a large mass of vaginal secretion ai>d running the mass 
through the usual histologic technique for pathologic tissue had been advocated 
by Hunter.^ Our experience has dealt almost entirely with the vaginal smear. 

' We have used it almost exclusively since we felt that one of the great ad- 
vantages of the method was the simplicity of obtaining material. To add ad- 
ditional equipment and complicate the process seemed to lessen this advantage. 
We have used the curved glass pipette and bulb to aspirate the secretions 
collected at the posterior fornix. In special cases all types of smears are done, 
but for routine purposes we have relied on the vaginal smear. All smears 
have been stained by the method of Papanicolaou.^ 

In a six-year period we have studied 8,133 cases by means of the vaginal 
smear. The statistics presented here are based on the initial smear. If, in a 
case of carcinoma, the first smear was negative and the second one positive, 
the case is catalogued as an error in diagnosis. If the statistics were based on 
individual smears, the accuracy would be much higher. In this period of time 
there have been 432 carcinomas of the cervix, 401 of these squamous and 31 
adenocarcinoma. Ninety per cent have been diagnosed correctly by cytologic 
examination. Thus, the false negative figure in this group of cases is 10 per 
cent. Let us examine our results as to the accuracy of diagnosis in early car- 
cinoma. In 40 cases of carcinoma in situ of the cervix, the initial vaginal smear 

•Presented at the Seventy-Second Annual Meeting of the American Gynecological Society, 
Hot Springs, Va., May 16 to 18, 1949. 
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minutes; others take considerable time. On tlic average, a well-trained tech- 
nician can screen a slide adequately in ten miimU^s, yet this is only an esti- 
mate. The cost or time I’equired ])er .slide is not prohibitive and neither .should 
prevent widespread application of the method. 'J’he most serious bottleneck 
is the lack of well-trained personnel. 

We should like to emphasize that the vaginal smear is not a substitute for 
biopsy as a method of diagnosis of cervical carcinoma but is a complementary 
method. In 1948 one of us did a comparative stiulj’ between the initial diag- 
nosis by vaginal smear and by biop.sy in 181 primary carcinomas of the 
eer\dx.' The vaginal smear was negative in 17, or 9,4 per cent; the biopsy in 
19, or 10.5 per cent. I'hus thm-e was no significant dilTeronce. However, if 
both methods were used together, the diagnostic accurae.y was 98.3 per cent 
since onlj'- three cases were missed bj^ both methods. This indicates that 
neither method should be used to the exclusion of the other, and that if both 
methods are used togcthei-, the accuracy of diagnosis will be higher than if 
either one is used alone. 


Table II PnurAuy Squamous Cakcikoma of the Ciaivix (181 Cases) 


INITIAL CYTOLOGIC 
REPORT 

INITIAL BIOPSY 

REPORT 1 

[ NO. 

PER CENT 

+ 

+ 

MS 

81,7 

+ 

— 

to 

8.8 


4* 

14 

7.7 

- 

- 

3 

1.7 



181 

9.0,9 


Finally, a word should bo said about the interpretation of reports of 
cytologic examination. Since there are 10 per cent of false negative reports 
in the cytologic diagnosis of cancer of the cervix, a negative vaginal smear 
does not rule out the presence of a carcinoma. If signs or sjuiiptoms suggest 
cancer, a negative cytologic report should not be considered seriously. A 
positive vaginal smear, however, is of extreme importance, and the physician 
is obligated to make an- extensive search for the carcinoma. We do not ad- 
vocate radical surgery or radiation treatment on the basis of a positive 
cytologic report, but believe that the positive vaginal smear should be con- 
firmed by biopsy. In some instances this will require more than one biopsy, 
and a real effort must be made to confirm the cytologic finding. If the vaginal 
smear is used in this way, unsuspected early carcinomas of the cervix -will be 
discovered. 

With, the curability of carcinoma of the cervix at its present low figure, we 
cannot afford to disregard' any method which offers an additional opportunity 
to diagnose early %’ai*cinoma. The cytologic examination of the vaginal secre- 
tion deserves a plaee'in every gynecologic clinic. 

. , . . - f . Conclusions 

'Gytblogic -examination of smeai-s in the Vincent Memorial Laboratory 
since 4942 has'pfoved of great value. 
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exaininatioiL In an evaluation of the status of the treated cancer patient, we 
feel the vaginal smear is an essential part, and do vaginal smears routinely on 
all patients entering the Gynecologic Tumor Clinic. 

Of the 432 eases of cervical carcinoma diagnosed by vaginal smear, 38 or 
8.7 per cent are considered to be unsuspected. Of these, 19 had no discharge 
or bleeding, and their cervices appeared normal to inspection. The only reason 
for obtaining a biopsy in these patients was the positive cytologic finding. The 
remaining 19 had some symptoms which might have pointed toward malig- 
nancy, but the s:piptoms were minimal and rationally explained on some other 
basis, such as withdrawal bleeding after estrin therapj'-. We believe that, in 
these instances, the carcinoma would have been discovered much later if the 
, cytologic examination of the vaginal secretion had not been used. Of the 38 
eases which are considered unsuspected, 28 were carcinoma in situ, and 10 
were invasive carcinoma. In our hands the cytologic examination of vaginal 
secretion has proved of value in the detection of early carcinoma in a limited 
screening of symptomless women and in the follow-up of treated malignane 3 ^ 

What of the other side of the picture? How specific is the test? Are 
false positive diagnoses numerous? During the first year in which we in- 
terpreted vaginal smears, the false positive figure was 6.4 per cent. As shown 
in Table I, the error has been reduced until duilng the year of 1948, of 2,420 
negative cases, only one case was called positive erroneously. This is a 0.04 per 
cent false positive error. The stead}’" reduction in error can only be attributed 
to increased experience in differentiating atypical benign cells from carcinoma 
cells.. Ill the past two j^ears, we have not had a case in which the vaginal smear 
was positive and consistent with squamous carcinoma that has not been proved 
histologieall}’- to have been squamous carcinoma. The single false positive made 
in 1948 was thought to present the e^dologic picture of an adenocarcinoma of the 
endometrium. With experience in the microscopic interpretation, the specific- 
ity of a positive diagnosis of squamous carcinoma is so high that a presump- 
tive diagnosis of carcinoma must be made. 


Table I 


YEA.R ! 

1 NEGATIVE CASES ( 

FALSE POSITIVES 

1 PER CENT ERROR 

1943 

265 

17 

6.4 

1944 

875 

15 

1.7 

1945 

962 

14 

1.4 

1946 

1,292 

18 

1.4 

1947 

1,897 

5 

0.2 

1948 

2,420 

1 

0.04 


The practical or economic aspects of the method must be considered. How 
much does it cost and how much time does it take ? (The cost per slide to the pa- 
tient is two to five dollars.) The major portion of the expense is salaries of tech- 
nicians and this will vary with the amounts paid in salaries. The equipment 
needed for the method is limited and is not expensive. A figure between two 
and three dollars’ cost per slide should be regarded as an estimate. The time 
required to study each slide is much more difficult to answer. Obviousl}'", some 
smears may be called either negative or positive with assurance in a very few 
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of. the hospital. The romaininp (),()00 palients were seen in the various Health Sfain- 
tonance-Canccr Detection Clinics sponsored by the Donner Poundation of Philadelphia, 
Our total miniber of “correct positives” and “correct negatives” in this very large 
group have not been accurately tabulated because of inconiplelencss of the follow-up to 
date. “False negatives,” however, average 10 to .bl per cent, “False positives” are less 
than 1 per cent if we include the ITealth :^rainlenancc-Cance^ Detection Clinics, but J.o 
to 2 per cent on selected patients, due probably to the high percentage of benign lesions .seen. 

It is true, as the author states, that the smear tends to be more valuable in early than 
in advanced lesions; hence the method, as the author states, is a valuable adjunct to biopsy. 
However, it should be emphasized that because of a reported incidence of “false positives” 
that may run as high as 2 per cent in the hands of even the most experienced observers, the 
necessity of obtaining a positive biopsy is obvious and essential before actual treatment for 
c.ancer is warranted on the basis of a iiositivc .snio.ar. In other words, a positive smear and u 
negative biopsy should not be considered as presumptive evidence of c.'incer, even in .situ. 
Neither can we dissociate cervical biopsy from cndoinetri.al cnrettiige as a practic.al con- 
sideration in the early diagnosis of uterine cancer, whatever its suspected source, and certainly 
not when we are attempting to “prove” a positive smear to be correct. We have found the 
circular biopsy more etlectivc than multiple ones. 

In a screening study of .1,022 new p.aticnts, of whom 3,-109 were .subsequently examined 
periodicallj’, a total of 0,121 cytology examinations were made. The results were: .3 positive, 
21 suspicious, 50 doubtful, and 0,0-17 negative. Of the three positive.c, one patient had the 
cervix amputated and radium applied seven months previously for carcinoma; in the second, 
biopsy three months later revealed cendcal cancer, and in the third, hysterectomy a month 
later revealed cervical leucoplahia. 

Seven patients had Unomi uterine cancer. Although the smear was j)ositive in six of the 
seven cases of cancer thus far discovered, six of these patients presented a history together 
with findings on examination that indicated the need for biop.sy and curettage. There was one 
striking case in which the smears were positive, .although the initial examination and subse- 
quent single biopsy were negative. However, subsequent multiple biopsies did reveal cancer. 
We have also had six palients in whom the smear attracted attention to an unsuspected cancer. 

The value of the cytology smear as a screening i)rocedurc for “selected cases” will 
usually be in inverse proportion to a meticulous pelvic examination for which there can never 
be a real substitute. The experienced clinician uncovers salient points in the history or 
detects lesions on thorough examination that immediately demand biopsy and/or curettage 
which a less experienced person may miss or ignore by simply taking a smear. .Since the latter 
may result in a “false negative” in 10 to 30 per cent of cases — and this is the crux of the 
situation — it is obviously dangerous to give advice or depend upon smears primarily before 
deciding whether or not a biopsy and/or curettage are indicated. In this sense the smear 
becomes even more important in those patients whose pelvic examination appears to be grossly 
normal. The harmful effect of published propaganda on the ease with which smear examina- 
tions can detect or rule out cancer, and the mischief causing unwarranted fear on the one 
hand and a false sense of security on the other have frequently been commented upon bj' us 
and by others, and rightly so. 

General experience seems to show that as personnel becomes better trained and more 
experienced, the percentage of “false positives” diminishes. This is especially true when 
the influence of pelvic inflammatory disease or complications of pregnane}’ are not apparent, 
for these are two instances in which difficulty in evaluating smears obtains. On the other 
hand, as our criteria for positives become more exacting, the tendency to miss more cases 
may increase. For this reason many cytologists purposely include such categories as “sus- 
picious” or “doubtful” or accept Dr. Papanicolaou’s gradation of one to five. 

Although in the essayist’s hands at the present time a positive smear means to him the 
presence of cancer, as evidenced by their present figure of Va of 1 per cent of “false posi- 
tives ” this was not always so and certainly it is not so in the hands of other workers of 
experience. Hence, the conclusion that “a positive smear means the presence of cancer” 
is a dangerous one for the profession at large to rely upon. 
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2. '-There have been 8,131 slides and 432 cancers. 

3. The false positive error has diminished until in the last year it -was only 

0. 04. per cent.. In other words, a positive smear means the presence of cancei\ 

4. False negative smears continue at about 10 per cent. This figure is due 
to lack of cells in advanced cases and a lack of exfoliation in others. 

5. Smear and biopsy diagnosis are not rival methods hut complementary 
ones. 
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Discussion 

DR. LEWIS C. SCHEFFET, Philadelpliia, Pa. — I -n'clcome the opportunity of opening 
the discussion of Dr. Meigs’ presentation, in which he has been so ably assisted by Mrs. 
Graham. I know that all of us respect and admire the correctness of liis observations and 
the enthusiasm with which he and his group have always pursued their objectives. 

We, -in Philadelphia, have had an exceptional opportunity, I feel, to evaluate 
cytologic methods in the diagnosis of uterine cancer, not only in our own institution but in 
the city at large, because of the cytologic work that we have done for the numerous Health 
Maintenance-Cancer Detection Clinics supported by the Donner Foundation in cooperation -with 
the Philadelphia County Medical Society. Tlie Division of Cytology of the Department of Ob- 
stetrics and Gynecology at Jefferson Medical College and Hospital is under the direction 
of Dr. A. E. Rakoff, Assistant Professor in the department and Director of the Endocrine 
Laboratory of the Institution. His accomplishments are well known to most of you. Miss 
Dorothy Meyers, our associate and head technician, is an invaluable co-worker. What I 
am able to present is in a large part due to the conscientious labor of these colleagues. 

If a single site is to be used to obtain vaginal smears, then the posterior fornix of 
the vagina is the best source. However, we prefer to collect smears also from the^'endo- 
cervix, the squamocolumnar junction, and directly from any demonstrable lesion, using 
both pipette and wooden scraper. We have noted instances in which cervical smears 
were positive when the vaginal smears were negative. 

By taking multiple smears and by obtaining such factual data as age, character of 
menstrual cycle, any recent hormonal therapy, and clinical features noted, we were able 
to increase the percentage of "correct positives" from 70 to 82.4 per cent in two com- 
parative group studies of 500 patients each, even though the percentage of "false posi- 
tives" rose from 1.6 per cent to 2.6 per cent as compared with the essayist’s Table n. 
"False negatives" dropped from 30 to 17.6 per cent. 

Between 1943 and 1949 we have studied smears from approximately 14,000 patients, 
of whom about 8,000 were patients in the wards, outpatient clinics, and private rooms 



850 


GKAIfAM AND MEIGS 


Am. J. Obst. & G)(icc. 
November, I*)) 9 


Wliilo Dr. Moigs’ paper concerned il.sclf irriinarily with the Pa])anico]aou technique for 
discovering carcinoma, lie did not confine liis roinaric.s to the foregoing. I wish to direct my 
comments to that part of Dr. ]\rcigs’ paper not directly concerned with the Papanicolaou 
technique. First, I would like to object to the inclusion of these noninva.sivc carcinoinatoid 
changes, generally called carcinoma in situ, under the general category of carcinoma. I think 
this represents loose thinking. It is getting us into an untold amount of avoidable trouble and 
such confusion that some teachers of obstetrics and gynecology arc cla.ssifying carcinoma in 
situ as bona tide invasive carcinoma and they are treating them as carcinoma problems rather 
than problems that require further study. It is also a great mistake, I believe, to .speak about 
carcinoma in situ in a patient who has an cstabli.shed, bona fide carcinoma. Obviously, many 
carcinomas have an area somewhere at the periphery of the tumor where there is a collateral 
noninvasive carcinomatoid change. The issue here then is not carcinoma in situ, but a bona 
fide cancer, and the two should not be confused if clarification is to come to this matter. 
The significance of these collateral noninvasive cancerlike areas at the periphery of .some 
cancers is not understood. It also has not been proved that a noninvasive {sui generis) 
carcinomatoid change eventually develops into cancer, allliough the theory is alluring and 
may possibly be correct. However, that docs not now justify a prophetical approach to the 
problem. I do not think we arc justified, therefore, in treating a patient with carcinoma 
in situ by radical hysterectomy or a modification of the IVertheim operation merely as a 
precautionary procedure. If a patient has a positive Papanicolaou smear, has no area on the 
cervix that is suspicious, and if passage of a uterine sound into the cervical canal does not 
reveal suispicion of friable tissue or unusual bleeding which would indicate the propriety of 
gentle curettage, or if a previous biopsy has shown only a noninvasive carcinomatoid change, 
then I believe a conical enucleation of the cervix is indicated. We then have the canal which 
can bo cut into numerous blocks and sectioned. If such a study fails to reveal bona fide 
carcinoma and if the carcinoma in situ does not extend beyond the longitudinal limits of the 
sections, that patient, in my experience, requires no further treatment. Still, we have all had 
experiences where such a clean-cut decision could not be made. The choice of procedure then 
becomes a matter of individual judgment. 

MES. EIJTH GEAHAM, Portland, Ore. (by invitation). — I would like to leave one 
thought in your minds. In spite of all the lay publicity throughout the past few yeans, a 
good many of you who recognize early carcinoma of the cervix are still seeing cases in the 
late stages. I am sure you have all had the experience of wishing you had seen the 
patient six months earlier. I think perhaps we will have trained personnel in the future 
in central laboratories where general practitioners can send the smears they take from 
the posterior fornix, and if they arc positive, perhaps you will see these patients earlier. 
It is not an otTice procedure; it is a procedure that takes a good deal of time and experi- 
ence so it should be set up in hospitals or centers where there is well-trained personnel. 

I would like to say that I think you should not ignore this test because no one can 
afford to disregard any method which may find early carcinomas of the cer\nx. When 
the cure rate of carcinoma of the cervix is at its present low figure, any means we can 
use to improve this low cure rate should be used. 

DE. MEIGS (Closing). — Wo feel that on the whole we know very little about car- 
cinoma in situ. We have done conization operations to cure it and we now recognize our 
error. We feel that some of these lesions do proceed on into invasive carcinoma. I be- 
lieve that if a patient has carcinoma in situ, which I feel reasonably sure is carcinoma 
in situ, I would prefer to take the uterus out rather than take a chance on conization. 
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Finally, the authors come to tlie same conclusion that we have constantly been advocat- 
ing: that the vaginal smear is not a substitute for biopsy as a diagnostic procedure, but 
rather that it is a complementary method. 

DK. WILLIAM J. DIECKhlANN, Chicago, 111. — I liave always believed that, if a proper 
history is taken and a bimanual and speculum examination made by a competent gjmeeologist, 
that he could then assure the patient as to whether or not she had carcinoma or that further 
procedures were required. Dr. Meigs is a competent gjmecologist and he states that he detects 
an additional 1 per cent of cendcal and corpus cancers by the Papanicolaou smear in patients 
who present no other evidence. In view of his findings, as well as tliose of other competent 
gjmecologists, I believe some form of screening for uterine cancer is indicated. 

I wish to call the attention of the Societ}' to a chemical test for excluding 80 per cent 
of the patients as not having carcinoma of the cervix. Anj- technician ndth some chemical 
training can learn how to perform the test within a day. Dr. Lester Odell on our service has 
found that if the bcta-glucuronidase value of the vaginal fluid is less than 300 p.g, he can 
exclude all of the cases as not having carcinoma of the cervix and possibly the same for the 
corpus. Eighteen per cent of the fluids examined from various gynecologic conditions were 
false positives so far as wc can determine. The test is apparently more specific if a tiny 
piece (50 mg.) of the cervix is examined. 

We hope that the test may be used more generally in order that its exact value can be 
determined within one or two years. If the test proves reliable it will not only serve as an 
excellent screening method but will enable the doctor to establish the presence or absence 
of carcinoma of the cervix by a tiny oiSce biopsy. Thus the number of hospital admissions 
for cervical biopsy, with its liigh cost, will be decreased. 

The chemical analysis of cervical tissue, especially in the carcinoma in situ cases, may 
enable us to decide definitch' wliether this lesion is carcinoma or not. 

Dr. Friedman, one of our residents, has been using ultraviolet light and fluorescent stains 
for detecting the malignant cells in the vaginal smears. He has found certain stains which are 
picked up by the malignant cells. The field is black and the malignant cells fluoresce brightly. 
Cellular detail is more distinct. 

I do not believe that a liysterectomy or irradiation tlierapy should be carried out because 
the woman has an abnormal smear by the Papanicolaou technique or by any other method 
until more information is available. 

BE. JOHN I. BEEWEE, Chicago, HI. — We were slow in taking up in our service the 
vaginal smear procedure. We now use it and our e.xperience has convinced us that it is of 
value. I would like to discuss one case. 

The patient, aged 30 years, had had no symptoms. In taking a routine vaginal smear 
a positive test was obtained. Four biopsies were taken from the cer\ax and all four were 
negative. Because of the positive smear, however, we continued our search. Turning tlie 
paraffin block over and sectioning the other side revealed carcinoma in one. Since we call it 
carcinoma we believe it should' be treated as carcinoma, so we irradiated the cer%dx after 
doing a biop.sy bj' a modified Sturmdorf amputation. The tissue was studied by serial 
sections. No invasion was present. One area showed carcinoma mthin the subepitiielial layer; 
another winch was completely separate in serial section showed abnormal epithelium and 
abnormal mitotic figures. In still another portion there were malignant cells and complete 
disorientation. Another region separate as demonstrated by serial section showed large cells 
witli multiple huge nuclei and clumping of the chromatin. TJie last area in serial section was 
not in the edge of the malignant region but contiguous to it. 

I believe the smear procedure is a good diagnostic aid, but we do not treat a patient 
on the basis of smear alone. A biopsy is always studied. 

DH. KARL MAETZLOFF, Portland, Orc.—I would like to ask Dr. Meigs whether a 
sound was passed into the cervical canal of those patients with unsuspected carcinoma to see 
if the sounding would produce an abnormal amount of bleeding. 
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As regai-ds the cervix, tlie purpose o£ periodic examinations is coming to 
mean not only the detection oi! very early clinical cancer, but also the discov- 
ery of in’cinvasive stages -wliich in an indeterminate proportion of cases are at 
some unpredictable time followed l)j^ the invasion which in former years was 
looked upon as the sine qua non in the diagnosis of malignancy. I'he still 
comparatively meager material available in all the laboratories of the world 
will not for the present permit expungement of the adjectives “indctcj-minate” 
and "unpredictable” from the above slatement, .Tt is not surprising, there- 
fore, that there is as yet no crystallization of opinion as lo the best plan of 
management of cases in a preinvasive stage when, I’cgardless of future ])o- 
tentialities, they do not constitute a serious immediate menace to tlie patient’s 
life. 

MoreoA’^er, it already seems clear that the diagnosis of preinvasive or 
intraepithelial carcinoma must be made with great circumspection and only 
after painstaking and often repeated biopsy and meticulous microscopic 
studies, as has been, most recently and on the largest scale, shown by Galvin 
and TeLinde.^ In fifty-fiA'’C of seventy-five cases in Avdiieh the initial biop.sy 
slioAved intraepithelial carcinoma, further study revealed definite evidence of 
immsh'-eness. The simple local excision which should cure every case of gen- 
uinely preinvasive character Avould fall far short of requirements in cases of 
this type. 



Fig-. 1. — Marked epithelial overactivity in cervix of patient t-welve weeks pregnant. Follow- 
ing miscarriage at sixteen weeks, repeated biopsies at six weelcs. six months and eighteen months 
post partum showed complete absence of epithelial hyperactivity. (Courtesy of Drs. Louis M. 
Heilman and J. H. Epperson, Department of Obstetrics, Johns Hopkins Hospital.) 


Vaginal cytology cannot differentiate between preinvashm and invasive 
lesions, and a heavy responsibility is thus placed upon the pathologist. Small 
Avander that some liaAm decided that the safest proeedure is to treat cases of 
intraepithelial cancer as cases of genuine cancer, Avith either radical pan- 
hysterectomy or radiotherapy. Whether the panhysterectomy is to be of the 



WHAT CONSTITUTES AN ADEQUATE CANCER DETECTION 
EXAMINATION OF THE CERVIX? 

With Comments on the Supplementary Value of Surface Biopsy* 

Emil Novak, M.D., Baltimore, Md. 

T he most important measure which can be taken bj'' a woman anxious to 
protect herself from cancer is a competent g.ynecological examination at 
periodic intervals, preferably no longer than six months. This statement will 
seem trite enough, since it has been accepted and publicized by all who are 
aetivel}^ interested in cancer educational campaigns, including the American 
Cancer Society, The developments of recent years have raised the question of 
what constitutes an adequate examination of the woman who is intelligent 
enough to present herself for this purpose. 

, Is it sufficient to secure a history and to make a thorough gynecological 
examination of the traditional type, including careful inspection and palpation 
of the abdomen and breasts, examination of the external genitals, careful 
bimanual palpation of the internal genitals, and especially a meticulous in- 
spection of the cervix in the best possible light? If this is not considered 
adequate, I believe that most practicing gynecologists have been and most of 
them still are derelict in their full duty tp the patient who presents herself 
for examination. Such an examination will reveal the presence of a tumor in 
any of th6 pelvic organs or in the breast, unless it is so small as to be both 
impalpable and invisible. As a matter of fact this simple type of examination 
constitutes ■ pretty much our whole armamentarium in the detection of such 
common tumors as cancer of the ovaries and cancer of the breast, to mention 
only the malignant forms. 

But in the ease of the cervix, with which this symposium deals, is it not 
true that even a normal-appearing cervix may somewhere in its extent contain 
a small, invisible, impalpable and symptomless focus of preinvasive carcinoma, 
which at some unpredictable time in the future may embark on the invasive 
career of real clinical cancer? And is it not true that even very early invasive 
lesions have at times been found in such grossly normal cervices, and with no 
clinical symptoms? No one will deny these possibilities any more than one 
can deny that in the entirely normal-feeling breast a hidden group of cells may 
have already committed themselves to a cancer career. But the analogy with 
the breast is not complete or sound, since the cervix, unlike the breast, is to all 
intents and purposes an external surface aecessi])le to more intensive investiga- 
tion than is possible for the breasts. 

f 'Presented at the Seventy-Second Annual Meeting- of the American Gynecological Society, 
Hot Springs, Va., May 16, 1949. 
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Similar clivergeiiees of viewpoint arc seen in the interpretation of gland 
invasion, wliicli some appear to accept as definite evidence of invasiveness. 
Hovrever, if in the common lesion of epidermidization, a jierfectly benign 
squamous epithelium can creep along the framework of glands far beneath 
the surface, certainly an intraepithelial carcinoma can do the same thing. 
Again, it is not always easy to draw conclusions on this point even on the 
basis of many sections (Fig. 3). 



Fig. 3. — Intraepithelial carcinoma showing extension to glands. 


If one can actually demonstrate a break-through of the basement mem- 
le, with free penetration of the cancer cells, and, of course, if these can 
lemonstrated in small Ijnnphatics immediately below the epithelium or in 
the larger ones well below the surface, there will be no difference of opinion 
among pathologists as to the invasiveness of the lesion (Figs. 4 and 5). But 
one would hesitate to say that this should be the sole criterion, and I have 
heard expert pathologists, like Meyer, say that in the occasional case onlj* a sort 
of intuition or hunch based on long experience wth such lesions must be the 
basis of a pathological opinion. This does not seem very scientific or helpful 
to. the average pathologist who is called upon to make such diagnoses, but it, 
at any rate, serves to emphasize this particular point of confusion. 

Finally, there has been much discussion, of “basal hyperactivity” of vary- 
ing degree as a possible evidence of epithelial unrest which, to resort to what 
can be considered either an absurdity or a redundancy, could be called a 
precursor of the precursory or intraepithelial stages of cancer. Here the fog 
is even thicker. Some^ like Meyer, believe that inflammation is usually re- 
sponsible for such pictures, while others suggest the hormonal influence which 
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so-called modified Wertlieim type or -whether it is to include pelvic gland 
excision need not be discussed here, as the answer to this question depends on 
the attitude of the individual gynecologist to the same question as regards 
Stage I cases in general. 

To add to the existing confusion in the evaluation of preinvasive lesions, 
it now appears that exactly similar pictures are at times encountered in the 
cervices of pregnant women (Fig. 1). The role of the pregnancy hormones in 
producing such cancerlike pictures is indicated by the fact tliat in at least 
some cases these lesions appear to regress spontaneously after delivery. Does 
this mean that preinvasive cancer may at least in some cases be a reversible 
process? I do not believe that this question can as yet be answered with 
finality, and we shall probably have to grope our way along until further 
study clarifies the problem. 


Fi&. 2. — Basal budding of intraepithelial lesion, with extension along glands. This is not in itself 
evidence of invasiveness, although frank cancer of course does often invade or destroy glands. 



Another field of confusion in the interpretation of early and precursory 
lesions 'jiertains to the varying criteria as to what constitutes invasiveness. 
The buds which project from the under-surface of a cancerous type of epithe- 
lium are by some, if one may judge from published photomicrographs, ac- 
cepted as evidence of invasiveness, even though a sharp and intact basement 
membrane is seen. Others feel that such pictures are produced by simple 
buckling of the overactive and crowded basal layers, and do not in themselves 
justify the diagnosis of early invasiveness, while the ever-present microscopic 
hazard of misinterpreting tangential sections is always with us, even when 
many sections are studied (Fig. 2). 
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brings about varying degrees of basal aetivily at different cyclical phases, 
as I shall later discuss. 

I have felt justified in making this pathological excursion, since it lies at 
the core of the discussion as to just how fai- the search for such lesions .should 
influence the seoim of the periodic examiTiations for which women are apply- 
ing in increasing numbers. 

Befoi’e discussing the methods available in the search for very early and 
precursory cancer, it ma 3 ’' be emphasized that lesions of this type are highly 
favorable for treatment, and that ])reinvasive lesions Jnaj' remain highlj' favor- 
able for mail}’ j’^ears, and often will never become clinicallj' cancerous. 
Perhaps this will comfort those clinicians who, in their examinat ions of women 
who present no such sjnnptoms as abnormal bleeding or discharge, and who 
have grosslj’’ normal cervices, feel justified in as.suring such patients that there 
is no cause for apprehension. This, I believe, has been the practice of all of 
us until the past few j^caj’s, and I do not think it rerjuires anj' smugnc.ss to feel 
that this policj' has not inflicted anj' noteworthy hazard on the patient. 

It should be borne in mind that the .subelinical and preinvasive lesions 
which have received so much attention constitute onlj' a veiy tinj' proportion 
of all cancer cases. If the clinically favorable Stage I cases, embracing those in 
which the lesion is still limited to the cervix, make up only something like 10 
per cent of all cancer eases as thej’- present themselves, then certainlj' the sub- 
clinical group, including the pi-einvasive, can com])ri.se onl}" a fraction of 1 
per cent. And .vet tliej’- have in recent j'ears been discussed and publicized 
far more than the clinically early and favorable lesions which are so much 
more common and which are readil.v detectable bj- simple clinical examination, 
plus biops.y, available to all. Has our cancer campaign gotten a bit out of 
balance, and are we in danger of losing sight of the woods for the ti’ces? ' 

The relativety uncommon, veiy early invasive carcinoma of subelinical 
type, it is true, should be curable in almost all cases b.v either surgeiy or 
radiotherapy, but almost the same statement can be made of the readily de- 
tectable lesions of small size, perhaps not over 1 cm. in diameter. As for pre- 
invasive lesions, there is still much confusion as to their significance and 
proper management. If thej^ arc genuinefy preinvasive, thej’’ should be in- 
variablj^ curable bj^ simple excision, and in a number of reported studies, such 
as that of Stevenson and Scipiades,- cases of this type have remained well for 
manj^ jmars, following even simple excision of the lesion. 

I am sure that most of us have often, in the course of Manehe.ster opera- 
tions, amputated cervices which shoAved only such gross abnormalities as inno- 
cent-appearing erosions, A\dthout preliminary biopsj^ and that the latter has 
often been omitted before other simple ceiwical procedures, such as trachel- 
oplasty, conization, or cauterization. If any one distorts the above statement 
as anjdhing like a blanket approval for the omission of biopsj^ before con- 
servative procedures, I shall be highly indignant. No conscientious g.vnecol- 
ogist would think of performing such operations without preliminaiy biopsy 
if the patient has had even the slightest bleeding, or if the cervical lesion 
presents such suspicious features as induration, undue granularity, or vascu- 
larity. 
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that adequate cytolofjical ti-aining requires rnoutlis of intensive training find 
constant use of tlic method. The suggestion made by some that large num- 
bers of technicians be trained to carry on the InilK' of this Avork lias thus far 
exeited no noticeable enthusiasm, and it seems doubt ful that it will in the fore- 
seeable futxire. 

To subject every patient examined by every gynecologist to cither vaginal 
smear, much less biopsjq might seem ideal, but it is fantastically unrealistic 
in view of the fact that there is only a handful of really competent vaginal 
cjdologists in the countiy, and that the larger body of tissue pathologists, 
something like 1,500, could not po.ssibl}^ examine more than a fraction of the 
biopsy material with which their laboratories would be swamped. These com- 
ments apply to practice in the consulting rooms of gynecologists and general 
practitioners, and not to cancer detection clinics or out-patient clinics with 
sufficient laboratory facilities and personnel to do not only routine vaginal 
smears, but also routine biopsies. Tt will thus be seen that T am trying to draw 
some sort of a line between what is practicable in private practice withoxit 
risk of overlooking lesions in a still very faAmrable stage, and what should be 
done in cancer detection clinics which are px’operly equipped to study this 
clinico-pathological research prolxlem. 

The consulting rooms of a practicing gynecologist arc not, as a rule, 
ideally suited for scientifxc investigations which require extensive and some- 
times tedious laboratory study, bxxt the out-patient departments of well-con- 
ducted hospitals, especially those of the lai’ger teaching clinics, are equipped 
for such purposes. The same statement can be made as regards many of the 
now numerous cancel’ detection clinics throughout the nation. I submit that 
it is in such clinics that a concerted effort should be made to explore fullj' the 
potentialities of such screening methods as vaginal cytology. The soundest 
and most experienced students of this diagnostic procedure seem to have 
reached general agreement that it has no decisive diagnostic value, but that 
it is of great value as a screening test. Let them explore its possibilities to the 
utmost, and let their woi'kshop be those clinics with personnel and equipment 
adequate for the purpose. There are some who have been wrongfully sus- 
pected of a reactionary attitude in so far as vaginal smear diagnosis is con- 
cerned, because they still feel uncertain about the future of the method, be- 
cause they believe it possible that its value has been rather disproportionately 
accented and publicized, that it is being employed and unauthoritatively evalu- 
ated by some who must be considered to be inadequately trained in this not 
so simple procedure, and that they are fearful that too much concentration on 
this method will result in a neglect of the moi-e decisive, tried and true method 
of biopsy in the diagnosis of cervical cancer. 

It should not be forgotten that many of the results reported in the litera- 
ture of positive smear findings in cervical cancer have included preponderat- 
ing numbers of cases in which the smear was not at all essential for diagnosis, 
which in some could have been made with reasonable accuracy by simple in- 
spection, and in others -with great accuracy by biopsy. The smear technique 
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But if a normal-appearing cervix can harbor an early invasive carcinoniaj 
certainly the same is true of the cervix with grossly mild pathological fea- 
tures, although reports of unfortunate postoperative developments due to the 
omission of biopsies in such cases are rare. This may be partlj^ explained by 
the fact that tiny preclinieal malignant foci may be actually cured by limited 
excision or destroyed by the cautery. 

In any event, it must confuse many gynecologists to decide how far they 
can and should apply in their daily practice, and especially in the periodic 
examination of ostensibly normal women, the newer techniques which will 
unquestionably help to unearth an occasional subclinical lesion of either intra- 
epithelial or invasive type. I do not know how many would go as far as 
Frank, who, in a very recent paper,^ speaks of ‘‘the somewhat hysterical over- 
anxietj'" to ferret out cei-vical cancer in situ or often only in prospect,” and 
deplores the picture of “women racked b}’- unjustified fears, anxieties, and 
premonitions of disaster caused by the witch-hunter attitude of the profes- 
sional cancer tracker.” He also quotes Julius Heyman, the director of the 
well-known Radiumheinmet in Stockholm for something like thirty-three 
years, as stating that “a carcinoma has never developed in a patient in whom 
we failed to diagnose the cancerous lesion on clinical examination or on bi- 
opsy. There seems to me thus to be some slight discrepancy between the ex- 
perience of the cytologist and the clinician. ’ ’ 

When men of such mature experience and high standing express sueli an 
attitude, the average practicing gynecologist may be left confused. Is he or 
is he not culpable if he does not make routine use of vaginal smears and/or 
biopsy in the periodic examination of ostensibly normal women with ostensibly 
normal cervices? He is fully aware that in such cases an occasional subclin- 
ieal lesion might thus be revealed by methods which too often are not avail- 
able to him, or which are simply not feasible in the routine of his daily work. 
But the application of new knowledge and new methods to conditions of actual 
practice must include considerations of realism and practicability, and it is a 
discussion of this point which furnishes the incentive for this paper. 

Various authors have called attention to the utter impracticability of a 
general adoption of the vaginal smear method because of the paucity of quali- 
fied eytologists. In an excellent paper Foote and Li® estimate the incidence 
of cervical carcinoma in women over 35 years of age as 1 in 1,500, so that, 
since at least two slides should be studied and an average minimum of ten 
minutes is required for each, at least 500 hours of microscopic study is re- 
quired to reveal one carcinoma. Is it wise, therefore, to incite among women 
a widespread demand for a method which cannot be adequately supplied at 
the present time? A course of a fe^v weeks’ instruction does not qualify one as 
a reliable vaginal cytologist. In a recent paper by Fremont-Smith, Graham, 
and Meigs,® themselves ardent champions of the method, the statement is made 
that “reliance on a diagnosis, for or against cancer, submitted by an inex- 
perienced cytologist constitutes malpractice as surely as does the performance 
of a major operation by an inadequately equipped surgeon.” They also state 
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been frequent emiDliasis on various degrees of so-called basal cell hyper- 
activity. The more moderate degrees of this hyperactivity, it seemed to me, 
were possibly to be explained on a liormonal, cyclical basis, rather than being 
indicative of preeaneeroiis epithelial unrest. There has been almost no study 
of the cyclical changes in the stratified squamous e])ithelium of the pars 
vaginalis, althougli the studies of Sjovall have given us considerable knowl- 
edge of the histological cycle iii the endoeer\acal mucosa. AYhile it seemed 
reasonable to believe that the hormonal changes in the cervical squamous 
epithelium would be similar to those in the vaginal mucosa, it was thought 
worth while to study the problem dircetl 3 ^ Biopsy seemed to offer definite 
advantages over smears as a means of furnishing a comprehensive picture of 
the changes. It Avas soon found that the changes are not uniform at all parts 
of the same cervix, so that surface biopsy, which consists of scraping aAvuy 
most of the squamous epithelium surrounding the canal, Avas resorted to. We 
Avere pleasantly surprised to obtain long strips of mucosa, and the compre- 
hensive picture thus obtained naturally suggested the value of the technique 
in the search for earl}’- or precursory cancer lesions. 


Fig. 6. — Sharp-edged, long-handled, double spoon used for .surface biopsy, though ordinary 

scalpel is often satisfactory. 

The instrument Ave liaA’e employed is a scalpel or a long, sharp tAVO-edged 
spoon (Fig. 6). Cerviees differ Avidely in their size, configuration, and in the 
degree of patency of the canal, so that sometimes the scalpel and sometimes 
the spoon is used. The latter, incidentally, is doitble, Avith a smaller spoon at 
one end of the long handle, and a larger one at the other, making easier adap- 
tation to cervices and cervical canals of different sizes. I feel sure that some 
one more inventive than I can devise something even better, and Ave have ex- 
perimented Avith various other appliances, but so far the scalpel and spoon 
have seemed most satisfactory. The entire circumference of the canal, or if 
this is everted, the junction of the squamous- and cylindric-celled zones, is 
sharply scraped, and also the endocervix just aboA’e the os. The tiny frag- 
ments are washed off the instrument in a large tube of formalin or alcohol-ether. 
They are not stained as a fibn, but the fragments are eentrifugalized and then 
fun through the ordinary paraffin technique, with hematoxylin-eosin staining. 
Figs. 7 and 8 give an idea as to the long strips of epithelium often obtained. 
Sometimes they yield practically all the circumferential epithelium, in others 
they are more fragmentary and less complete. Only a slight oozing surface is 
left, Avhich epithelizes Avithin a f cav days. 

The procedure has been done as a routine in all vaginal operations during 
the past year or more, numbering something like 300 cases. The histological 
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in such eases was clone as a supplenienlaiy nicthocl, for the laudable purpose 
of familiarizing- the examiner with the appearance of exfoliated cancer cells, 
but this fact should be borne in mind in comparing the diagnostic values of 
cytological study and biopsy. Everyone agrees that cancer is an exfoliative 
lesion, and that in the grosslj’' unsuspicious cervix the finding of unquestion- 
able cancer cells should be the stimulus to intensive and more decisive diag- 
nostic study. But this is a part of the screening process, and no one will ques- 
tion the applicability of vaginal cjdology in tliis limited but very important 
field. But in the presence of a clinically suspicious lesion of the cervix, I 
for one would consider it a far greater dereliction to omit direct biopsj’- of the 
lesion than to omit vaginal smear study. I do not think that ^Yarren’s" esti- 
mate of more than .9.9 per eeiit of pathologic accuracy in biopsj'^ is at all ex- 
cessive. It will be admitted that as a screening procedure the vaginal smear 
offers certain definite advantages oA'er biopsy. The latter is not nearly as 
simple, and, even if done at various portions of a cervix which presents no 
target lesion, is likelj’- to be a random procedure, which maj’’ still miss a small 
subclinical cancer focus. Furthermore, it is a more pretentious procedure and 
in many cases its proper performance calls for a light anesthetic. 

It is in cases of this general type especially that I believe that surface 
biopsy of the cervix is of great value. The method is an old one, having been 
suggested by Schiller® as far back as 1928 and having no doubt been employed 
before and certainly since then by various gynecologists and with various 
techniques. Schiller’s suggestion met with very little response, probably be- 
cause of the skepticism of many at that time toward a method which could not 
be expected to give information as to the invasiveness which many then felt 
was essential for the diagnosis of cancer. It is not to be confused with the 
cervical smear advocated by Ayre and others, as this is only an adaptation of 
the cjdologieal method, the smear being filmed and stained like the ordinary 
vaginal smear. 

More recently Ayre® has recommended a species of surface biopsy per- 
formed with a so-called cone knife, the procedure being essentially a super- 
ficial scalpel conization. A somewhat similar procedure has been employed 
by Scheflfey,^® and no doubt by others as well. Ayre states that his method 
is often followed bj’" moderate bleeding, so that it is often followed by electro- 
cauterization. Still others recommend more extensive conization for the pur- 
pose of securing tissue for study, although this is a much more pretentious pro- 
cedure than simple surface biopsy, and does not always yield satisfactory tis- 
sue for microscopic examination. Still another variation of surface biopsy 
has recently been suggested by Gusberg.^^ It is not my purpose to stress the 
superiority of any one method of surface biopsy over others, but merely to 
emphasize the general principle of securing for examination as simply as pos- 
sible as much as possible of the surface mucosa in the area of cancer predilec- 
tion. 

My own interest in surface biopsy as applied to cancer diagnosis was en- 
gendered rather indirectly. In the discussion of precursory lesions there has 
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9. — Strips of dennilo cancer cpilliolliitn revealed by surface biop.sy in a woman 4*. 
years old witli an erosion which was .slitrhlly vascular at only one point. Punch biopsy of latter 
negative, but surface biopsy positive. Microscopic examination .after radical opor.ation showed 
very early invasive carcinoma. 



Fig. 10. Another cancer epithelial strip revealed by surface biopsy. Study of cervix after radical 

operation showed frank though early invasive carcinoma. 
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cyclical studies will be reported later in a paper by tlie author, in collabora- 
tion with Dr. A. W. Lyons. That this technique has definitive value in cancer 
detection may be illustrated by two eases. 




Fig:. 8. — ^Another example of surface strips obtained by surface biopsy. 


Case 1. — ^P. H., aged 41 years, had slight occasional staining especially on coitus, 
for several months. Menstruation was somewhat irregular, tvitli cycles of from three to six 
weehs, but mth scantier flow than formerly, lasting two to three days. She had had two full 
pregnancies, with normal labors, seventeen and thirteen years ago. There were no gross ab- 
normalities of the pelvic organs except that the bilaterally lacerated cervix showed a mod- 
erate superficial erosion, but with a small granular area on the right which bled on slight 
touch. This area was excised with the scalpel, and another biopsy taken at another point. 
In addition, a surface biopsy was done of the entire cervical circumference. The wedge 
biopsies microscopically showed only chronic cervicitis, but the cervical scrapings revealed 
the picture shown in Pig. 9. 
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this group. Tiie precursory lesions tlius far revealed constitute a numerically 
tiny group, and they appear to he receiving a disproportionate amount of the 
edueational effort. Is our eaneer campaign getting a hit out of balance? 

The study of lesions believed to be precursoiy to clinical cancer, especially 
intraepithelial cancer, is of inlensc interest, aJid has great scientific potential* 
ity. On the other hand, it is my opinion that at the present time the lives of 
many more women will be saved by an inten.sification of our efforts to increase 
the proportion of Stage I eases than can be .saved by the search for cancer in this 
preinvasive form. 

It is difficult at this time to ]>rcdiet whether or when vaginal cytology 
Avill ever become a gcnci’ally available diagnostic aid. Until such time, which 
does not appear to be in the vcj-y near future, the praciwwg gynecologist who 
makes full and conscientious use of universally available methods, including 
biopsy in the presence of even A'ciy .small susi)icious lesions, will not miss many 
cancers in a still highly favorable therapeutic stage. 

In the sefeening field, vaginal cytological methods offer definite advan- 
tages over biopsy, even of the multiple type, but smears in themselves should 
not be made the basis for treatment. The limitations of biopsy in women with 
ostensibly normal cervices can be largely overcome by some such method of 
surface biopsy as that descilbcd in this paper. It is recommended as a valu- 
able procedure, especially in cases whci’c the cytological .smears have been 
positive. 
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Discussion 

DE. NEWELL PHILPOTT, "Montreal, Quebec. — We agree tliat the actual tissue sec- 
tion is the best positive approach to an accurate diagnosis. At tlie same time Dr. Novak 
has emphasized the duty of larger teaching centers to investigate the combined approach of 
a cytological screening with corroboration by a surgical biopsy. We also endorse the state- 
ment that cytological diagnosis should be made only by adequately trained personnel and 
that the technical staff be capable of preparing slides which are diagnosable. 

I am in a position of being able to discuss the virtues and disadvantages of the surgical 
biopsy in comparison to the cytological diagnosis from surface scraping. This is due to the 
fact that I am frequently called upon to act as referee in a spirited controversy where my 
Department of Gynecological Pathology does not agree witli my Cytological Department. 

There are a few points where my opinion varies somewhat with that of Dr. Novak. 
With reference to cellular changes of the cervix in pregnancy, I should like to state that we 
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Case 2. P. H., aged 48 years, complained of sliglit postcoital stain on several occa- 
sions during the past two months. Menstruation was normal in character and amount, and 
there was no leucorrhea. There had been one full-term pregnancy with forceps delivery 
: twenty-five years ago, and three earlj* miscarriages, the last fourteen 3 ’ears ago. The cervix 
was slightly hj^ertrophic, with a superficial vascular area at the left angle of an otherwi.se 
not suspicious-looking erosion. Here again, wedge-excision gave negative microscopic find- 
ings, while the surface scraping j-ielded the lesion shown in Pig. 10. 

Ill addition to these two cases, I have encountered a group of other sus- 
picious lesions in which direct biopsy was positive, but in which the supple- 
mentary surface scraping threw additional light on the extent of the lesion. 
A recent case, for example, showed a long strip of cancerous epithelium ad- 
joining a A^'ery small invasive lesion, as determined by punch biopsy. The 
study of the cervix after the radical operation which ivas done shoived that 
the lesion was considerably more extensive than might have been surmised 
from the Avedge-exeision alone. The supplementary use of surface scraping, 
therefore, Avould seem to broaden the scope of biopsy even in the eases in 
Avhieh a definite target lesion is present. 

Summary 

The vaginal smear method appears to have established itself as a valu- 
able screening test, but it is not comparable to biopsy as a decisive diagnostic 
procedure, nor can it distinguish betAveen intraepithelial and invash^e ceiwieal 
cancer. 

The possibilities of vaginal and cervical e3Tology should be full.y explored 
by those fullj’- qualified to do so, and the chief workshop for tliis purpose 
should for the present be Avell-organized and Avell-equipped clinics. There are 
still too many pitfalls and limitations to recommend its general adoption 
among practicing gjnieeologists. 

There must still be uncertainty as to the future role to be played by 
cytological studies, and some Justification for the feeling that their impoi’- 
tanee has been overaceentuated and overpublicized, for reasons elaborated in 
this paper. 

There is no need for vaginal smear studies in the vast majority of cases 
of clinical cancer, Avith existing lesions, either obvious or suspicious, though 
there can certainly be no criticism of their supplementary employment. The 
omission of biopsy in such cases is far more culpable than the omission of 
vaginal smears. 

While intraepithelial carcinoma is iioav commonly accepted as a precursor 
of invasive cancer of the traditional clinical type, there is still much uncer- 
tainty as to the chronological and histological relations betAveen the two. The 
lack of crystallization of opinions as to the therapy of intraepithelial car- 
cinoma is understandable in aucav of our still meager knoAvdedge on these 
points. 

Onh'’ about 10 per cent of clinical cancers are in the faA'orable Stage T, so 
that there is still a tremendous need for the education necessary to oilarge 
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by tlic cxperiDicnliil profluetion of Huch ccrvicjil lesions l>y flio oversupply of anterior pituitary 
and ovarian hormones (see tliis JoritNAn, Vol. 27, No. ^i), ami llio sjieeitle resjiniiHe of flu; 
eorvical cpitliclinin to liormonal sfiiniilalion was duly .siresseil. 

DR. JOHN W. W. EPPERSON, Baltimore, Jfd. (by invitation). — Htndic.s of the preg- 
nant cervix have been made with a l)unch bioi).sy forceps during the past year. No cen-ical or 
vaginal smears have been done but it is expected to coiitinne this study by these other methods 
in the near future. At the present time a total of 21)0 patients luivc been biopsied during 
pregnancy and the puerperium. A total of 780 biopsies have lajon obtained witlinut an 
increase in the rate of abortion, stillbirth, or premature labor. 

Of the biopsies obtained prcnatally, I.*) j)er cent have liyjxsraetivity of the basal layer 
of the stratified squamous epithelium. Six patients hav(! had a diagnosis of intraepithelial 
carcinoma of the cervix, which was confirmed by comijeteiit ])athologists throughout the United 
States. Of these six patients all were normal in the posfp:irtum period.'^ Two patients were 
followed eighteen months, two have been followed six months, and one patient was followed 
five months. All of these patients continue to have normal biopsies. One patient did not 
return to the diitpcjisary after her first postpartum visit and has not been followed. Of the 
patients willi basal cell hyperactivity during jiregnancy, 80 per cent were completely normal 
in the fourth postpartum week. 

DR. NOVAK (Closing). — In his discussion Dr. ]’hilj)olt alluded to the possible harm- 
fulness of surface biopsy, but I cannot conceive of any clement of Imrm in the procedure, 
Tho raw surface left is smoothly ci)ithelized within a few days, and only occasionally is it 
necessarj* to touch up an oozing area with the cautery point. It is precisely in the group of 
cases mentioned by Dr. Philpott, in which the absence of a ttirgct lesion makes scalpel or 
punch biopsy a rather random i)rocedure, that surface biopsy would scorn to have its clearest 
indication. No intelligent person will criticize the use of vaginal smears when these arc prop- 
erly evaluated, and not in themselves made the basis for decisive treatment. But one cannot 
avoid a feeling of irritation in rciiding some of the articles in lay publications which do not 
make clear the limitations of the method, as well as its unavailability to all but a small frac- 
tion of the women of tho country. 



Number f adequate cervix CANCER DETECTION^BXAMINATION 865 

Iiave completed a study in 1,500 cases at different stages of pregnancy. We have found 
marked secondary hj^perplasia whicli some may term precancer cells, but this should not be 
confused with the true cancer cell. 

In our clinic we place more reliance upon the cervical scraping than upon the vaginal 
smear. We believe that these scrapings will usually indicate a type of cell change in 
morphological and staining characteristics which will lead one to suspect or discount the pos- 
sibility of invasive cancer. Of course, this should be corroborated by surgical biopsy. We 
think that the so-called intraepithelial lesions can be followed with more safety by means of 
repeated cytological studies than by the repeat ;^nch biopsies which may be harmful. And, 
although we are doing ring biopsies of the whole squamocolumnar junction in order to ob- 
tain multiple sections, we are not satisfied that this procedure is to be recommended whole- 
lieartedly except for accurate diagnosis. 

I should like to ask Dr. Novak if he thinks that preelinical cancer is very rare because 
a biopsy is' taken too infrequentl 3 ^ Since the advent of cytology smears we have had a tre- 
mendous increase in incidence. In the last three and a half year period we examined 7,830 
eases; 106 of these cases should be classed in the preelinical group of cancer of the cervix; 
41 were diagnosed as preinvasive, and all cases had a corroborating pathological diagnosis. 

In an article published from Mengert’s Clinic by Diddle and collaborators, it states: 

‘ ‘ Sinco routine cytology tests were done in the last twenty months almost as manj*- noninvasive 
carcinomas of the cervix were discovered as were found in the preceding ten j'^ars. ^ ’ 

Results in our ‘'Well Woman Clinic” show that cervical cancer rarely occurs without 
some clinical manifestation, but the situation is very different in our general gynecological 
outpatient" clinic. All these patients have symptoms of trouble, and many present what Dr, 
Novak so well describes as grossly mild pathological features, such as a catarrh or an ero- 
sion of the cervix. In this typo of patient the cj'tology smear has proved invaluable. Since 
routine smears have been the procedure for a two and a half year period, most cases were 
accurately diagnosed clinically. However, in a total of 4,000 cases of patients who presented 
themselves, fourteen individuals were examined by competent members of my staff and the 
patients sent home. They were given instructions for treatment and were told to report at 
a later date. The cytology report which was presented twenty-four hours later gave positive 
findings. Nine of these cases were proved to have invasive cancer and the other five were of 
the intraepithelial type. These were definite “misses” on the part of the clinician. 

We are all agreed that cancer can be cured only if it is treated in the early stages. 
Surely more emphasis should be placed upon the developing of a system to make this early 
diagnosis possible. The results would be more gratifjdng and would have less tendency to 
cause cancer phobia than our present approach of late diagnosis and treatment by spectacular 
but disappointing means such as pelvectomj’", the Wertheim operation, or massive radiation 
therapy. 

An adequate clinical examination is basic. Our recommendation is that cytology be 
coupled with this initial approach. Cytologj' is an excellent screen and gives a lead to further 
search. However, it cannot at present be taken as final or as a basis for active treatment. 
The surgical biopsy gives a comprehensive picture if taken from the offending area. In so- 
called preelinical cancer it is usually a difficult task to find this elusive area. In addition, 
repeat biopsies are traumatizing and may cause spread of an existing cancer. 

dr. J. ISFEED HOFBAUEE, Cincinnati, Ohio (by invitation). —The morphologic ap- 
pearance of the manifestations of hjqierplasia and metaplasia of both the surface mucosal 
epithelium and the glandular cervical epithelium with well-defined ingrowths and hyper- 
chromatism during gestation was fully detailed in a paper published in this Journal in 1933 
(Vol. 25, No. 6). It was suggested that “the production of solid tongues of proliferating 
epithelial cells in the cervical mucosa maj' represent an important link in the chain of caus- 
ative factors for the later development of malignancj'. As an important element in cancer 
prophylaxis, proper inspection in the postnatal clinic of the cervical tissues and immediate 
attention to anj' vascular or granular area seems imperative. ’ ' The inciting causes of the 
hj'perplasia and metaplasia of the cervical epithelia incident to gestation were determined 



868 


YOUNGE, HEllTJG, AND ARMSTKONG 


Am. J. Glut. & Gynrf. 
N'ovcml>cr, 19(9 


published bis first dcscriptioji of what ho called "beginnitig earoiiioma” of 
the cervix. He believed that these noninvasive le.sions w(!re definilely ear- 
ciuoma. In 1932, Broders," under whom one of (he authors studied (P. A. Y.), 
introduced the term “carcinoma in silu" which has been used since 1930 in 
this clinic. The same cervical lesion frequently is desci'ibed by other terms, 
such as, “noninvasive potential carcinoma,” “Bowen’s disease of the cervix,” 
“incipient carcinoma,” “preinvasiAm carcinoma,” and “superficial nonin- 
vasive intraepithelial carcinoma,” or ju.st “intrac])i1hclial carcinoma.” For 
purposes of clarity this histological entilj’’ will hereafter be referred to as 
carcinoma in situ. 


Since 3933, numei’ous papers have been ])ubli.shed on the microscopic pic- 
ture of carcinoma in situ and the minimal criteria nece.ssary for the diag- 
nosis of this preinvasive stage of cervical cancer. On the other hand, there 
have been very few reported cases that have been followed Avithout treat- 
ment Avhich is the only Avay to determine the exact potentialities of this dis- 
ease. The Avork of Pemberton and Smith,® Avho first reported this ty])c of 
folloAV-up study in 3929, Avill be di.scu.‘;sed in detail later. Others Avho have 
found carcinoma in situ pi’ogre.ss to inAui.sive cancer in addition to Smith 
and Pemberton’s^^ four cases are: Schiller," three eases; StcAmnson and 
Scipiades,® tAvo cases; Youngc,® tAvo cases; Knight,’® tAvo cases; Schmitz and 
Benjamin,” one case; Rubin,’- one case; Ooldberger,” one case; Taylor and 
Guyer,” one case; Pund and collaborators,’'’ one case; and Te Linde,’® one ease 
— a total of nineteen cases. 


Te Linde’s patient died of metastatic carcinoma of the cervix six months 
after irradiation therapj^ for carcinoma in situ. A I'casonablc doubt, therefore, 
exists in our minds that this case had only carcinoma iii situ at the time of her 
treatment. The same doubt exists for one of Smith and Pemberton’s’' eases. 
Also one of the eases reported by Younge® in 1939 has been excluded because 
v/e do not agree noAV on the diagnosis of the original biopsy specimen. 


In this paper tAVo hitherto unreported cases Avill be cited in AA'hich car- 
cinoma in situ progressed to invasive cervical cancer. Thus, at the present 
time, there are only eighteen such eases in the literature. 


Experience at the Free Hospital for Women 

In 1929, Pemberton and Smith® of the Free Hospital for AYomen reported 
three eases of carcinoma in situ of the ceiwix among sixteen cases of unsus- 
pected ceiwical carcinoma. One of the cases Avas diagnosed incorrectly as 
benign at the time a trachelorrhaphy Avas performed. When, hoAvever, this 
patient returned four years later AAoth invasive ceiwical cancer the slides Avere 
re-examined, and the diagnosis of carcinoma in situ Avas made. This patient 
upon AAdiom the trachelorrhaphy Avas performed in 1916, and Avho died of can- 
cer of the cervix in 1920, is the first case in Avhich carcinoma in situ unAAottingb" 
Avas observed to progress to infiltrating cancer. That same jmar, 1929, an addi- 
tional case of cai’cinoma in situ Avas discoAmred in an amputated cerAux b 3 ’' Dr. 
Pemberton. The slides Avere sent to Drs. Frank B. Mallorv and James EAving. 
Dr. Mallory wrote: “My opinion on No. 16780 is as foiloAvs: More or less 
dilatation of cervical glands, some of Avhich contain mucus and polymorphonu- 
clear leucocytes; infiltration of the submueosa Aidth many leucocytes and 
plasma cells and a f cav eosinophils ; extension of the squamous epithelium coa^- 
ering the surface for some distance into some of the glands; marked proliferation 
of the epithelium ; mitoses very numerous. It CAudently does not mean malig- 
nancy. The unusual feature in your case is the marked proliferation of the 



A STUDY OP 135 CASES OP CARCINOMA IN SITU OP THE CERVIX 
AT THE PREE HOSPITAL POR WOMEN'n 

Paul A. Younge, M.D., Arthur T. Hertig, M.D., and 
Dorothy Armstrong, M.D., Boston, Mass. 

(From' the Department of Gynecology and Pathology, Harvard Medical School and The Free 

Hospital for Women, Brookline, Mass.) 

T he concept that carcinoma in situ of the uterine cervix is a preinvasive 
stage of cervical cancer has been considered for manj’- years. Definite 
proof that this concept is valid has jmt to be presented. The questions which 
must be answered to prove tlie validity of this conti’oversial subject are: 1. 
Does the disease occur at a regular rate consistent with the incidence of un- 
doubted cancer of the cervix? 2. Is the average age iiicidenee consistently less 
than that for invasive cancer? 3. Is the disease an irreversible process? The 
experience with noninvasive carcinoma of the cervix at the Free Hospital for 
AVomen for a period of nearly twenty j^ears can answer the first two questions 
and shed light on the third. 


Review of Literature 

In 1912, Schottlaender and Kermauner^ described the surface coating 
of malignant epithelium (Fig. lA) at the periphery of invasive cancer (Pig. 
IB). I. C. Rubin, 2 a student of Schottlaender, in 1910, reported three cases of 
“incipient carcinoma” of the cervix. Rubin’s first two cases, as he described 
and pictured them in drawings from serial sections of the whole cervix, were 
examples of carcinoma in situ with extension into the cervical glands. A radical 
hysterectomy was performed on the first ease, and the iliac and hypogastric 
lymph nodes were negative. His third ease probably represented “epidermoid 
hyperplasia” in a prolapsed cervix. Rubin’s question, nearly forty years ago, 
presents the problem as it exi.sts today: “What shall we regard as metaplastic, 
nonmalignant, epithelial changes, and what shall we regard as typical carcinoma- 
tous epithelium, or an atypical epithelium that will sooner or later develop into 
a full-fledged carcinoma?” Rubin concluded, “The important criteria of malig- 
nancy in these early cases lie not so much in the I’elation of the cell nests to the 
stroma, the depth or extent of epithelial invasion, or evidence of surrounding 
inflammatory changes, as in the intrinsic morphology of the epithelial cells.” 

Cullen,® in 1921, published a report of an unsuspected ease of early can- 
cer of the cervix which has been considered in the literature as one of the 
earliest reported cases of carcinoma in situ. From Cullen’s description and 
photomicrographs his case is an early invasive cancer. His paper, however, 
did much to stimulate interest in finding more eases similar to Rubin’s. Seven- 
teen years after Rubin’s paper, one of Kermauner’s students, Walter Schiller,'* 

*Aidea by a grant from The American Cancer Society (Massachusetts Division). 

tPresented at the Se%’cnty-Second Annual Meeting of the American Gynecological Society, 
Hot Springs. Va., May IG to IS, 1949. 
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cases of early cervical cancel'. Now early bef,^inning cervical cancer- is not 
true cancer in the clinical sense, so don’t you go 1o work and take out this 
woman’s uterus. All that is needed is a smart dose of radium in the cervical 
canal. This type of lesion is apt to run well up the canal. T am further 
pleased at differing with my good friend IMallory.” Although the patient’s 
cervix had been amputated, a “.smart dose of radium’’ (3,800 mg. hours) was 
given, and .she was alive and well fifteen years later. 

The same slide was shown to seven jiathologists at a meeting of the New 
England Pathological Society in 1038, and six of them thought the case was 
definitely malignant. 

Between 1929 and 1934, three patients. u])on whom trachelorrhaphy had 
been performed three to twelve years iireviously, returned to tlic Clinic, or 
were reported to us from other ho.spitals as frank cancer of the cervix. These 
cases, whose original slides were diagnosed incorrectly and later changed to 
“early cancer” (carcinoma in situ) resulted in the writing of “The Picture 
of Early Carcinoma of the Uterine Cervix” by Smith and Pemberton” in 1934. 
Four’'’ of the sixteen cases reported dcvelo])ed clinical cancer three, four, six, 
and twelve years later. Six of their sixteen cases arc excluded from this serie.s 
after re-examination for the following reasons: four cases showing definite 
invasion, one anaplasia, and one with imsufficient epithelium for diagnosis. 
Tho last patient developed carcinoma twelve ycai-s later and although the 
oi'iginal cervical biopsy shows a definite carcinoma in situ pattern, tlie two 
fragments of surface epithelium arc too .small to be conclusive. 

In 1931, a trachelorrhaphy specimen (Path. No. lS7.37)o Avas examined by I)r. George 
Van S. Smith ndio thouglit it was .suspicious and probably even malignant. In deference 
to tho opinion of other pathologists in similar cases, ho committed him.sclf (o diagnosis 
of "chronic cervicitis.” This patient’s cervix was cauterized in tho Out-Patient Depart- 
ment twice during tlio next two j-cars. Tn 1034, three years and four months after the 
trachelorrhaphy, a biop.sy .showed dofinito invasive carcinoma. In spite of radium and 
x-ray therapy at this time, she died of generalized metastases in .Tanuary, 1030, eight 
years and three months after the trachelorrhaphy. An autopsy confirmed the diagnosis. 
At the present time, our opinion of the original slide is that it sIioavs only the minimal 
criteria to substantiate tho diagnosis of carcinoma in situ because there is so little epithe- 
lium present. Also, we cannot be certain that it was not an invnsiA’o cancer in 1031, but 
the onl}' tissue Ave do haA-e shows tAvo small .areas of carcinoma in situ. 

Having discovered the above case in 1934, shortlj" after Smith and Pem- 
berton’s paper was published that same year, tve were convinced more than 
ever that carcinoma in situ tvas the early stage of eertaeal cancer. The ex- 
perience with these eases was the foundation for our interest and knowledge 
of this disease. 

In 1936, the diagnosis of carcinoma in situ Avas made on a biopsy specimen 
(Path. No. 26609). Dr. Prank B. Mallory made the diagnosis of “nonmalig- 
nant reparative process”; a second pathologist. Dr. Shields "Warren, as 
“nonmalignant although preeancerous”; and three other pathologists (Tracy 
B. Mallory, George Kenneth Mallory, and Frederic Parker, Jr.) agreed with 
us. One of those agreeing AAuth us Avrote that the slide AAms so extremely sus- 
picious that he Avould not dare to report it as nonmalignant. He added that 
he did not feel a strong enough conviction, hoAvever, to be AAdlling to include 
it in any series of cured cancers of the cervix. Since this patient’s cervix 
Avas thoroughly cauterized at the time the biopsy Avas performed, Ave cannot 
say from the experimental point of vieAv Avhat Avould have happened to that 

*One of these cases was reported by Pemberton and Smith in 1929. 
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epithelium. This may be due to injury by some chemical, for example, iodine, 
followed by active regeneration. Diagnosis ; Chronic cervicitis. ’ ’ 

The above quotation is a good objective description of carcinoma in situ 
by a famous pathologist who insisted upon invasion as one of the criteria for 
the diagnosis of carcinoma. Also, it is interesting to note that Dr. i\Iallory 
did not mention the aberrant location of the mitotic figures and the loss of 
differentiation, histological features which characterize carcinoma in situ. 



-i 


Fig. 1. — A, The noninvasive surface epithelium of the portio from a case of clinically 
evident squamous carcinoma of ceia’ix. The normal portio epithelium is on the left and the 
malignant, hut noninvasive, neoplastic epithelium is on the right. Xote hypcrchromatism and 
lack of differentiation. (This “surface coating,” at the periphery of definite cancer, was flr.st 
noted by Schottlaender and Ivermauner, S-43-2-11-1.) (XIOO.) 

li. Typical squamous carcinoma from same case as seen in A, .S-43-2olC. (X150.) 


Dr. James Ewing on the same ease wrote to Dr. Pemberton: “1 am in- 
clined to agree with j^ou that the cervix slides you sent mo show beginning 
carcinoma. It is very early, shows no definite infiltration, but tlie cell laj'cr 
is much thickened, and the cells show marked hyperchroraatism. TJiey look 
like cancer cells. Kermauner has described Just such superficial, wide-spread 
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diagnosis, it was decided to follow tlic patient without treatment becam-c of the clinically 
benign cervix. In order lo relieve our conscience about merely following a patient with 
noninvasive cancer, wo decided to perform this experiment only if another pathologist 
disagreed with our opinion. Dr. Shields Warren examined the slide and gave the diagnosis 
of "not malignant but precancerous. Follow patient carefully." His opinion was based 
upon the fact that there was no evidence of invasion. Six and one-half months later a 
biopsy from the same area again .showed carcinoma in situ, and a specimen from the pos- 
terior lip showed normal epithelium. The lesion on the right side of the anterior lip of 
the cervix was described as having slight increased redness of the squamous epithelium 
and a positive Schiller test. Eleven months following the initial biop.sy, a third was taken 
with a curette showing fragments of carcinoma liaving broad pegs suggestive of stromal 
invasion. The cervix was amputated and serial block.s, or "step section.s, " revealed only 
a very small invasive squamous carcinoma 5 mm. in greatest diameter at the site of the 
original earcinoma in siUi (Fig. 3). The cancer was found in only one block of tissue; 
the remaining sections showing only anaplasia. The patient had no further treatment, 
is alive and well, free of disease, and has a negative vaginal smear eleven and one-half 
years after the first biopsy. In this deliberate experiment, carcinoma in situ developed 
into a frankly invasive, but symptomless carcinoma in eleven months. 


Material and Methods 

Since that experiment ten years ago, a rnle lias been established in the 
Clinic to biopsy every eroded, everted, or positive Schiller test cervix, and 
determine the pathological diagnosis before treating the patient. This 
routine biopsy practice in the Out-Patient Clinic has rewarded us vdth fifty- 
eight (43 per cent) of the cases in this scries. Forly-two additional cases 
were discovered by biopsy at the time of a conservative pelvic operation. 
Thus, 100 out of the 135 cases in this series were discovered by the routine 
biopsy practice. The remaining thirty-five were found incidentallj’- following 
other pelvic surgery, usually hysterectomy as shown in Table 1. 


Table I. Original Diagnosis Made From Tissue Obtained 


AT THE TIJIE OF 

1 NO. OF CASES 1 

PER CENT 

Eoutine* clinic biopsy (ambulatory) 

58 

43.0 

Eoutine biopsy at time of dilation and curettage, 

. repair operation, pelvic laparotomy, or supra- 
vaginal hysterectomy^ 

41 

30.4 

Cervix from complete hysterectomy 

21 

15.6 

Cervix from vaginal hysterectomyi or amputations 
as part of repair operation 

6 

4.4 

Trachelorrhaphy 

C 

4.4 

Curettage for miscarriage 

2 

1.5 

NEW PUNCH USED to obtain tissue fom nor- 
mal nulliparous cervix 

1 

0.7 

Total 

135 

100.0 


*No. 47-4428. After three positive vaginal smears, diagnosis made from endocerv'lcal biopsy 
in office. Dilatation and Curettage and biopsy of cervix negative in operating room. Carcinoma 
in situ with early invasion at hysterectomy four months after first positive smear. Tliis is the 
only case in the series in ivliich the vaginal smear led to the diagnosis. 


The fifty-eight patients diagnosed in the Out-Patient Department were 
studied by multiple biopsies over a period averaging forty-eight days before 
final treatment was performed. Most of these patients were observed by one 
of the authors (P. A. Y.). In addition to frequent observations and repeated 
biopsies, colored photopaphs were taken of many of these cervices between 
the first and sebond positive biopsy as well as after hysterectomy. 
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lesion had it not been destroyed. Althongh she is alive and well twelve yeai’s 
later, a recent biopsy shows some degree of anaplasia in her cervical epithe- 
lium. 

By 1937, in spite of oiir experience with five patients developing invasive 
cancer three to twelve years later, very few pathologists at that time agreed 
with the opinions of Schiller, Broders, Pemberton, and Smith. It seemed 
necessary, therefore, to follow deliberately an untreated carcinoma in sitn to 
discover whether the process was reversible or not. 




Fig. 2. Fig. 3. 

Fig. 2. — ^From a case of classic carciwonia in situ of the cervix with glandular involvement 
leading to invasive squamous carcinoma at the site of the original biopsy twelve montlis later. 

(Path, ?: rT'"'''. ■ '■ ’ ' "11 o’clock" on anterior lip of cervix. Note lack of 

surface ■ ■ ■ ■ . . . ■ we basal layer, pleomorphism and hyperchromatism of 

nuclei. . ■ ■ epithelium has involved or grown into the gland there 

is no sti ■ ■ / ■ 

Fig. 3. — The same site from which the original biopsy seen in Pig. 2 was taken but twelve 
months later showing the entire squamous carcinoma measuring approximately 0 mm. in diame- 
ter. Note invasive lesion in center, glandular involvement at top and normal surface portio 
epithelium below on right. This emphasizes the site at which most carcinomas in situ originate 
in the cervix. (X70.) 


On Feb. 5, 1937, a mildly eroded cervix was biopsied in the Out-Patient Department 
by an intern who was following tho routine biopsy practice. The patient's complaints 
Were due to trichomonas vaginitis. The biopsy (Path. No. 27434) showed a tj 7 )ical car- 
cinoma in situ (Fig. 2). In the operating room the anesthetized patient was exam- 
ined by Dr. George Van S. Smith. It was liis opinion since the cervix was normal clinically 
that no treatment was necessary. Although subsequently he agreed with the pathological 
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Incidence 

Although the number of cases of carcinoma in situ seen annually in this 
one clinic has increased tremendously (four in 1037 and Uvenly-cight in 1947), 
the rate of occuiTence has remained constant. In the Out-Patient Department, 
since 1930, pi’actieally all pathological but benign appearing cervices have 
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Fig. 4.— From a classic case of carcinoma in situ of the cervix sliowing jrlandular involve- 
ment. S-47-1705. 

A, Low power, orienting view to show neoplasia of surface epithelium with downgrowth of 
latter into a gland. Note replacement of epithelium in upper half of gland. (This is not con- 
sidered to be true invasion.) (XIOO.) 

S, High power view of A to sliow cellular detail of neoplastic surface epitheiium involving 
the neck of a cervical gland. Note lack of differentiation and desquamation of malignant cells 
from surface. It is significant that the vaginal smear was positive in this case. (X400.) 
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As stated previouslj'', all patliologieal cervices are biopsied routinely, usu- 
ally at 6 and 12 o’clock at the junction of the erosion and normal-appearing 
squamous epithelium of the portio vaginalis. Other sites are biopsied accord- 
ing to the dictates of a carefully performed and accurately interpreted Schiller 
test. This test was performed on twenty-nine of the fifty-eight patients stud- 
ied preoperatiyely. In twenty-seven of the twenty-nine patients the Schiller 
test was positive and was directly responsible for the discovery of an early, 
usually well-localized, and curable cancer. 

In spite of the utter simplicity of the Schiller test, its value is not under- 
stood by many physicians because they fail to interpret it correctly. Gram’s 
iodine solution will stain normal squamous epithelium of the cervix and 
vagina a deep brovni but not the columnar or metaplastic epithelium of the 
cervical canal or erosion. Not realizing this fact, many phj'^sicians mistakenly 
have regarded the “nonstaining erosion” as a positive Schiller test. Fre- 
quently the nonstaining squamous epithelium at the periphery of an erosion 
is just a narrow band, well localized, and it is overlooked easily as it appears 
to be part of the erosion after the solution is applied. Only by very accurate 
observation of this fact is the test of value in selecting the biopsy site. Also 
it must be understood that a positive Schiller test merely indicates the ab- 
sence of glycogen in the ejdoplasm of squamous epithelial cells and is, there- 
fore, not a diagnostic test. Only the pathologist can say whether the non- 
staining epithelium is a leueoplakia, paraleucokeratosis, or a cancer. Approx- 
imately 90 to 95 per cent of the positive Schiller tests are due to benign para- 
leueokeratoses, yet there is no way short of biopsy to distinguish the differ- 
ence except by submitting the tissue to a well-trained gynecological patholo- 
gist. 

A square-jawed punch is the most satisfactory instrument for perform- 
ing a cervical biopsy for two reasons : 1. There is little danger of cutting too 
deeply causing serious hemorrhage. 2. More important than the occasional 
embarrassing hemorrhage is the fact that a square-jawed punch obtains a 
specimen which the personnel of the laboratory can orientate in the paraffin 
block so that the microscopic sections are cut at right angles to the surface. 
The most satisfactory punch in our experience is the Yeoman’s biopsy forceps, 
a handmade German product unobtainable since 1940.^' 

All of the slides originally diagnosed up to Jan. 1, 1948, as “early cancer 
of the cervix,” “suspicious of cancer,” and “definite carcinoma in situ” have 
been re-examined carefully by all three authors independently. Many such 
cases were excluded from this series because they no longer meet our criteria 
for the diagnosis of carcinoma in situ either because they show definite or ex- 
tensive invasion or merely anaplasia. A few cases, originally diagnosed ten 
to fifteen years ago, we now interpret as squamous metaplasia or anaplasia of 
repair. This left 135 cases of definite carcinoma in situ, an example of which 
is seen in Fig. 4. One hundred fifteen of the cases are typical, meeting all 
the microscopic criteria for this disease entity, and twenty are atypical either 
because of minimal surface stratification or because of the presence of many 
multinucleated cells (Fig. 5 A and B). There were also forty cases of prob- 
able, three of questionable, and two of possible carcinoma in situ. These forty- 
five equivocal eases are not included in the statistical data given in this paper 
but were reviewed as part of this study. Because of the presence of variable 
degrees of anaplasia those excluded cases are still of interest to follow since 
anaplasia is occasionally followed by cancer (Fig. 6) and frequently persists 
even af ter a cancer is destroyed locally. 

,, *A good duplicate of this biopsy punch is about to be produced by Kny-Scherer Co., New 
iork. N. Y. 
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a constant figure of about 1.2 per cent in cervices regarded as benign but dis- 
eased. It must be emphasized that our clinical criteria have been relatively 
constant during this ten-year period. 

The incidence of invasive cancer of the cervix in a general ho.spital, ac- 
cording to Meigs/® is 1.6 per cent. Carcinoma in situ was foujid in 3.9 per 
cent of 1,200 clinically benign cervices examined after complete hysterectomy 
by Fund and Auerbach.” In this clinic where total hysterectomy is routine, 
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fbeeipr'^caiiterized and followed until healed. Fifteen years ago only those 
^Jchmces'iw^ were grossly suspicious of cancer or did not heal after cau- 
;dematipnvw^^^ -Mopsied, to mt, case No. 18737 (first ease report). Because of 
|this ^uimtentional mistake carcinoma in situ was observed to progress to in- 
vasive 'icaiicer which taught us the value of biopsy before treatment and led 
(tp; the ^deliberate experiment in 1937 (second ease report). Eoutine biopsy 
tli'endiecame. the rule in the clinic. This procedure has furnished us with an 
incidence rate among women seeldng aid for a variety of reasons in a large 
;and:exclusiyely gynecological clinic. 



I 




i'igr. 5.- 


-Examples of atypical carcinoma in situ of cervix, 

. A, A medium-power view of biopsy from portio vaginalis showing lack of differentiation, 
variation in cell size, and staining reaction together with the presence of multinucleatcd cells. 
MO-2835. (X150.) 

‘ S, A medium-power view of biopsy from portio vaginalis showing slight surface keratini- 
:aUon but in general little differentiation. Note sharp line of demarcation between suspicious 
ipithehum on right and normal tissue on left. Elsewhere in the cervix a biopsy showed typical 
larcinomaln situ. The latter was still present following hysterectomy. S-45-T34. (Xi50.) 


Thus, in 1937, 151 eases were biopsied in the Out-Patient Department, and 
Avo were found positive for carcinoma in situ (1.32 per cent), whereas, in 
1916, biopsies done on 955 ambulatory patients yielded eleven cases (1.15 per 
lent).. In our clinic, therefore, the incidence of the disease has remained at 
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for many generations, it ha.s failed to increase greatly tlic cure rate for cancer 
of the cervix. It is not .surprising, tlierefore, lliat 94 ])er cent of the patients 
in this series had cervices wiiicli were regarded as normal or benign 'ivith ever- 
sion, erosion, laceration, hypertrophy, or leucoplahia. The Schiller tc.st proved 
to be invaluable in pointing out the malignant areas in many of these benign 
appearing cervices. 


Taiii.k Jl. Gi'.os.s Ai'I’i:ai:anck or Cravix 




1 NO. OK CA.SnS j 

t’la: cKN'T 

Laceration with eversion -i!) 

Erosion 48 

Hypertrophy with erosion 10 

1 

/ 

“Ero.sion” 107 

70.8 

SUSPICIOUS “erosion bleeds easily” 


8 

5.0 

NORilAL 


0 

0.7 

Lcucoplakia 

Cervical polyp .1 


5 

.3.7 

Atresia 1 


r, 

4.4 

Decubitus ulcer (procidentia)* 1 

Inadequate description 1 




Total 


l.'Jo 

100.0 


*Thc c.H'clnoina in .situ WJi.s on the oppo.sHc .«i<lo of tlic corvix from the dccubltu.s ulcer. 


During the past ton years a])proximately 12,000 cervices have been stud- 
ied clinically as -well as pathologically. First, and perhaiis foremost, among 
the impressions gained by this experience is that many of the so-called 
“erosions” commonly I’egarded as the .sequelae of childbirth are, in fact, of pre- 
existing congenital type, aggravated perhaps by the trauma of labor. Eight 
of the fifteen patients with carcinoma in situ who had never been pregnant 
had such a congenital erosion. In only one of those eight cases was the lesion 
suspicious because it bled easily; yet, it appeared to be a simple congenital 
erosion which Novak^” states is of no clinical significance. 

It is obvious to us after a review of these cases tliat there is no charac- 
teristic gross appearance of carcinoma in situ of the cervix. Only eight of 
the 100 eases diagnosed by biopsy Avere regarded as suspicious clinically, and 
in none of the 35 cases found incidentally Avas the possibility of malignancy 
entertained preoperatively. Yet the majority of these patients Avere exam- 
ined by tAvo or more “early-eancer conscious” gynecologists. The diagnosis 
AAms established in 100 eases by routine biop.sy (usually at 6 and 12 o’clock) 
of benign appearing cervical lesions. Thus, approximately 8,333 cerAUces Av^ere 
biopsied to detect those 100 cases of early cancer (1.2 per cent posithm bi- 
opsies). With the current laboratory charge of .$'6.00 per case, it Avould cost 
$500.00 to find one easily curable cancer. This is a very reasonable price to 
pay. 

Microscopic Appearance 

The classification of the microscopic appearance of the squamous epithe- 
lium of the cervix in its various gradations from benign to malignant as used 
in this laboratory are as folloAA^s: 1. Basal cell hyperactiAuty or hyperplasia 
as described by Te Linde.^® 2. Anaplasia in thi^ee degrees classified as “pos- 
sible,” “questionable,” and “probable” carcinoma in situ. 3. Definite car- 
cinoma in situ. 

“Anaplasia of repair” is sometimes confused Avith noninvasive cancer. 
This type of anaplasia is characterized by increased mitotic actiAutjq slight 
variation in nuclear chromatin content and size of the nuclei, but the basal 
nuclei are orderly, and the epithelium differentiates normalljG 
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cervical tissue frora 2,262 eases was examined microscopically in 1946 (com- 
plete cervix 863; biopsy 1,399). Among tlie 2,262 cases there were seventy- 
five invasive cancers (3.3_ per cent) and nineteen definite carcinomas in situ 
(0.84 per cent). Combining the definite with the equivocal “in situ” cases 
there were twenty-eight, or 1.24 per cent, a figure which approaches but does 
not exceed the mcidenee of the advanced form of the disease. The lower rate 
of 0.84 per cent, among the total number of cervices examined as compared 
to 1.15 per cent among the Out-Patient Department biopsies is accounted for 
by the fact that many clinically normal cervices are removed by total hysterec- 
tomy whereas the Out-Patient eases are a selected group of abnormal cervices. 

In this clinic, therefore, carcinoma in situ of the cervix has occurred at 
a constant rate for a period of ten years, and its incidence is consistent with 
but a little less than that for invasive cancer in a large general hospital popu- 
lation. 

Age Incidence 

Since carcinoma in situ may exist for a number of years before it becomes 
an invasive lesion, it is not surprising that the average age for this series of 
135 eases is 38.7 j’-ears. The largest number of patients (thirty- three) occurs 
in the 30- to 35-year-old group (Fig. 7). Thus, the average age is 9.3 years 
less than the accepted average age of 48 years for frank cervical cancer. 



Pig. 7._Age distribution of 135 cases of carcinoma in situ. Average age 38.7 years as compared 

to 48 years for invasive cancer. 


S3rmptoms 

With respect to principal symptoms, 46 per cent of the eases had no com- 
plaints referable to cervical disease. Twenty-four per cent complained of or 
admitted to having leueorrhea, while 30 per cent had abnormal bleeding,^ The 
latter may have originated in the cervix because it was either posteoital, inter- 
menstrual, or postmenopausal bleeding. 


Gross Appearance 

While a maximum of 54 per cent of the patients had sjuiiptoms potentially 
referable to the cervix, only 6 per cent of the 135 cases had lesions ^picious 
of malignancy, that is, cervices which bled easily on manipulation (Table II). 
Although biopsy of all suspicious lesions of the cervix has been the teaching 
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smear gave the first clue to the possibility of maligiiaiiey. Positive Papan- 
icolaou smears were obtained on three occasions at monthly intervals. The 
patient had no symptoms, and the fn’st smear was tahen merely as part of a 
routine examination at her request to exclude cancer. An of/ico curettage of 
the cervical canal revealed cancer in situ. Then a dilatation and curettage 
was negative, and four cervical biopsies taken in the operatiiig room undei* 
anesthesia failed to show cancer (none of the biopsies contained endoecrvical 
epithelium but just portio epithelium). Hystereclomy, performed two months 
after the negative dilatation and curettage, nnd three months nfer the posi- 
ive office biopsy, revealed a eaj'cinoma in .situ of the cervical canal with gland 
involvement. 


Table III. Accukacy or PuEorEitATivi-: Bior.sirs (2 on Mom:) i.v Casks or 

IlySTERKC’TOArY 


BIOPSY 1 

KO. CASES 

1 nY.STKnncTO.MY 

Probable carcinoma in situ 

3 

Surface carcinoma in situ (2) 

Gland” involvement (1) 

Surface carcinoma in situ 

2-1 

Chronic corviciti.s (3) (cauterized 
preop.) 

Anaplasia (4) (cauterized preop.) 
•Surface (10) 

Gland involvement (7) 

Carcinoma in situ with gland and ? 
stromal invasion 

27 

Chronic cervicitis f;;2ieSed)^\3) 

Anapl.asia (cauterized) (1) 

Surface only (1) 

Gland and ? stroma (19) 

Definite early invasion (2) 


*Surfaco carcinoma in situ with down ftrowth into cervical kKiiuI.'!. 


Foote and StewarP^ recently demonstrated that the lesion Avas inac- 
cessible to the biopsy punch in tAvo out of tAventy-scA’cn eases. Endocervical 
curettage is necessary for these rare cases. These authors also graphically 
demonstrated that routine biopsy at 6 and 32 o’clock Avould reA'eal the disease 
in only tAventy out of tAventy-scAmn cervices (74 per cent). Biopsies should 
not be done routinely at 6 and 12 o’clock. Thej’ must be taken as indicated 
by the Schiller test and they must contain the junction of the nonstaining 
squamous epithelium and the ei’osion. If the Schiller test is negatiA^e, then 
the erosion alone is all that is necessary to biopsy. In this clinic Ave consider 
any exposure of the glandular epithelium due to laceration of the cerAux und- 
der the same category as an erosion, and these cases are biopsied routinely. 
A recent example verifying the value of this procedure is a mother of eight 
children Avhose cervix Avas cauterized post partum (AAnthout biopsy) tAVO years 
before we saAV her. The cervix Avas deeply lacerated, but due to cauterization 
only a very small pea of “glandular” epithelium Avas Ausible. Biopsy of this 
area and the cervix, itself, after hysterectomj^ shoAved definite carcinoma in 
situ. 


Microscopic Extent of Disease 

The result of the microscopic study of the entire series is shoAvn in Table 
IV, Avhieh lists the morphological variaps or extent of the disease. In all 
eases there Avas surface inAmlvement, but in 50.4 per cent the malignant epithe- 
lium Avas confined entirely to the siu’face. On the other hand, 20.7 per cent 
of the cases shoAved definite extension of the neoplastic epithelium into the 
glands entirely replacing on occasion the glandular epithelium. The authors 






Volume S8 
Number 5 


STUDY OP C^VECINOMA IIST SITU OP CERVIX 


'879 


In “basal cell hyperactivity” the loAver one-third or one-half of the 
epithelium is definitely anaplastic. There is no orderly arrangement of the 
basal nuclei. The nuclei of this anajilastic layer are hj^perchromatic, variable 
in size and shape, and their long axes are disorderly. The nucleoli are large. 
The size of the nucleus is larger in relation to the cytoplasm than in normal 
or reparative epithelium. Mitoses are increased in number and are found 
anywhere in the involved epithelial layer, but their number is relatively un- 
important. The failure to differentiate is the most important feature. The 
superficial one-half or two-thirds of the epithelium differentiates normally, 
l)ut the basal portion looks malignant. 

The three gradations of anaplasia (possible, questionable, and probable 
carcinoma in situ) are characterized bj'' a more advanced form of basal cell 
hyperactivity involving the entire thickness of the epithelium except for a few 
la 3 ^ers of surface cells. The degree of anaplasia depends upon the amount of 
hjqjerchromatism and lack of differentiation. The gradation of the three 
stages is difficult to describe except by comparing one slide with another. 
Some just look more malignant than others. 

Carcinoma in situ is completelj'’ undifferentiated squamous epithelium 
forming an intact laj^er of cells covering the portio vaginalis of the cervix, 
extending on occasion to the vagina but more frequentlj^ spreading upward 
into the cervical canal. In about 50 per cent of the eases it extends into the 
cervical glands. There usually is a sharp demarkation between the normal 
and malignant surface epithelium. On occasion there is an oblique line such 
as Schiller described although the transition between the malignant and be- 
nign epithelium maj’’ be gradual. Carcinoma in situ replaces the columnar 
cells of the endoeervix or of the cervical glands as it advances. This is in 
contrast to the undergrowth which takes place in squamous metaplasia or 
epidermatization. The benign undergrowth of squamous metaplasia as dis- 
tinguished from the total replacement of the endocervical epithelium by car- 
cinoma in situ was first noted over twelve years ago, and no exception to the 
rule has been found to date. 


Accuracy of Biopsy 

How accurate are our biopsies in detecting these early and frequently 
small cervical carcinomas? The ansAver to this question involves too many 
A^ariables to make it universally applicable. It requires the co-ordinated ef- 
forts of: 1. The clinician with his correct evaluation of the cerAux and the 
Schiller test and his dexterous use of the biopsy punch; 2. The technician and 
her accuracy in embedding, cutting, and staining a small piece of tissue; and 
3. The pathologist Avith his ability to recognize carcinoma in situ and lesser 
degrees of anaplasia AAdiieh indicate repeated biopsies. The first biopsy in 13 
of the 100 eases diagnosed bj^ biopsy did not shoAv definite carcinoma in situ 
(epidermoid hyperplasia, one; anaplasia, nine; and questionable or probable 
cancer in situ, three). In the thirteen cases the pathologist (P.A.Y., one; 
A.T.H., tAvehm) recommended a repeat biopsy AAdiieh then shoAA^ed the disease. 
This demonstrates the value of establishing the diagnosis before treating a 
diseased ceiwix and of secondary biopsies Avhen the first sIioaa^s anaplasia. 

An analj^sis of fiftj^-four cases Avith tAvo or more biopsies before hysterec- 
tomy shoAA’^s the accuracy of ceiwical biopsy in this clinic (Table HI)* 
tAA’^o cases* only Avas the disease definitely more adimneed than we anticipated. 

In onlj'- one of the 135 eases was the disease confined to the limits of the 
eerAdeal canal. This case is the only one in this series in AAdiich the Arnginal 

*Both ca.se.s are reported in detail under Microscopic Extent of Disea.^e; S-‘15-233 and 
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serial block study of the cniire cervix. AVliile lliere is definite invasion, the.se 
two cases are so'oarly that they arc not included in tlic grou]) of typical can- 
cers of the cervix in this hospital (to be reporlcd in the near future by 
Smith). 


Ten cases arc included in this .scries showing only 1hc minimal criteria 
of carcinoma in situ, that is, marked ba.sal cell activity with some degree of 
.stratification. There are four additional cases, howevei-. whose preoperative 
biopsies shoAV only the minimal ci-iteria, bnl the hysterectomy specimens show 
definite carcinoma in .situ, one of Avhieh also liad early invasion. The first 
biop.sy in thirteen eases showed various degj-ecs of anai)lasia ; yet, the second 
set of biopsies showed definite carcinoma in situ. One of these cases at hy.s- 
tereetomy showed early invasion. 

In this series of cases eighty-three comjilcte cervices wore examined 
microscopically. The diagnosis of c.'ii’cinoma in situ had been made preop- 
eratively by biopsy in fifty-six of these cases, but. the. disease had been 
“cured” by the ])i’cnperativo treatment in eleven (cauterization, ten, and ir- 
radiation, one). In five of the eleven “cured” eases anaplasia of the cervical 
epithelium was present showing a malignant tendency to pei'sist. 

Serial block, or step section, study was done on eighteen complete cervice.s 
as .shown in Table V. Extension of the t.umoi- fi'om the cervix to the vagina 
was found in onlj’- one case iii the entire seric's (hfig. 5.1 and 71).® 


'J'aiu.k Stkc Rkctiox .Study op IS E.yci.srd Ci:iivic;k.s 


NO. OP CASES 

Biorsv ' 

HySTERECTO.MY 

s 

ICarlv invasion 

iOarlv invasion 

4 

Surface onlv 

.‘Surface onlv 

9 

Glaiulular involvenienf 

ICarlv invasion 

1 

Anapla.sia — no tumor 

Early invasion 

3 

Surface 

Xo tnmor” 


♦Cervix cautorizetl 11 clays. 1 month, and 3 inontlis bofoi'o lij storectomy. 


Vaginal Smear Correlation With Extent of Disease 

Vaginal smears were studied in thirty-one cases with a 71 per cent degree 
of accuracy on the first or second smear and 61 i)er cent on the first smear 
alone. When these eases, however, were segregated as to the extent of the 
disease (Table VI), there was a 93 per cent degree of accuracy in the cases 
with gland or early stromal involvement and 53 per cent for cases ivith sur- 
face involvement only. The fact that carcinoma in situ of the cervix produces 
the same cjdological picture in vaginal smears as cancer is .iust about the last 
bit of evidence needed to clinch the true nature of the disease, which has 
been doubted bj’- so many pathologists for so. long a time. 


Table VI. Relation op Vaginal .Smear Diagnosis to E.xtent op Disease in 31 Cases 


VAGI.NAL SMEAR 


EXTENT OF CARCINOMA IN SITU 

CORRECT 

1 FALSE 

Surface involvement only 

9 

53 per cent 



Surface involvement plus glands and stroma 

1 13 

93 per cent 



Total 1 

22 


1 9 



♦Since this study was concluded, two additional cases of extension to the vagina have been 
observed In both cases the Schiller test delineated the malignant vaginal epithelium. In one of 
these cases a radical panhysterectomy with en bloc pelvic node resection was performed removing 
two-thirds of the vagina as well. Twenty-four lymph nodes were negative. 
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do not regard this glandular involvement as evidence of invasion which is con- 
trary to the opinions of Te Linde, Novak, and Eobert Meyer.^^ thus con- 
cur -with the opinions expressed by Ewing and Mallory in their previously 
quoted personal communications. Glandular involvement, therefore, merely 
indicates a more extensive replacement of the endocervieal epithelium by 
carcinoma in situ. 


Table IV. Microscopic Extent op Carcinoma in Situ 


i 

NO. OP cases I 

per cent 

Involvement of surface epithelium only 

68 

50.4 

Involvement of glands 

28 

20.7 

Glands and probable invasion of stroma 

Probable or questionable early stromal iinmsion 

20 

14.8 

(alone) 

Definite earlj- stromal invasion (too earl}' for 

12 

8.9 

frank cancer) 

5 

3.7 

Carcinoma in situ pattern with definite cancer 

2 

1.5 

Total 

135 

100.0 


Tliirty-seven cases (27.4 per cent) with or without glandular involve- 
ment exhibited questionable or minimal stromal invasion bj’' the neoplastic 
epithelium. It was demonstrated in five of these thirty-seven eases after 
“step section’^ study of the entire cervix that such invasion was definite but 
early. Since a majority of pathologists would not accept these five cases in 
a group of true cancer patients, they are included in this series. Thus, they 
constitute a transitional group between true carcinoma in situ and carcinoma 
of the cervix. One of these five cases had leucoplakia and anaplasia of the 
cervix in September, 1943 (Pig. 6A). She refused treatment and was not seen 
again until October, 1945, two years and one month later. At this time a sec- 
ond biopsy was performed which showed a “probable carcinoma in situ” 
(S-45-2774), The cervix at hysterectomy, however, showed carcinoma in situ 
plus extension to the vagina and definite but early stromal invasion (Pig. 65). 
Therefore, we feel that this case can be included in this series as one which was 
followed and observed to progress from anaplasia of the cervix in a leueo- 
plakie area to carcinoma in situ and finally to an early invasive lesion. The 
remaining four of these five cases showed even less stromal invasion than the 
one illustrated. 

The final t%vo cases which are listed in Table IV as showing the carcinoma 
in situ pattern with definite invasion must be considered individually. One 
ease, (S-45-33) shoAved carcinoma in situ on the original biopsy. After the 
hysterectomy the cerAux aa^s cut into eight blocks. Pour of the slides showed 
no tumor, tAvo carcinoma in situ Avith glandular involvement, one only surface 
involvement, Avhile the eighth slide shoAved definite early invasion. The sec- 
ond ease (S-46-189) had tAvo biopsies from an innocent appearing erosion on 
the posterior lip of the cervix. Both slides presented a typical picture of car- 
cinoma in situ. Nine days later, at Avhich time the vaginal smear Avas nega- 
tive, three additional biopsies shoAved carcinoma in situ AAoth gland involve- 
ment, TAventy-tAvo days later a hysterectomy Avas performed. She Avas then 
fourteen days overdue, and pregnancy Avas probable. The vaginal smear 
taken that day Avas positive, and the hysterectomy specimen shoAved an early 
Grade II squamous cell carcinoma of the cerAux and a normal pregnancy four 
Aveeks of age. These tAAm cases are included in this series to demonstrate 
forcibly tAvo important facts : 1. T 3 qpical carcinoma in situ must be regarded 
as a malignant disease of the cervix. 2. The absence of invasion in a ceiwix 
shoAving carcinoma in situ in one area can be demonstrated onlj’’ by complete 
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eight, and six months, respective!}', l)cfore radical tliorapy; liysterectomy in 
Uvo cases and irradiation in the third, and they are alive and well five, eleven, 
and two years later. 

Pregnancy After Cauterization for Carcinoma in Situ of Cervix 

Six patients have become pregnant among the group of twcntjMiine cases 
(Table VLT) who apparently have been cured by cauterization of the cervix; 
four had normal living children, one miscarried, and one patient had a three 
months’ gestation as of April 1, ]f)49. One patient wa.s pregnant a second time 
and was due to deliver in August, 3949. One of the above four women who 
have had normal living children has since had a hy.stercclomy for a pseudo- 
mucinous cystadenoma of the ovary. Her cervix showed no disease. 

The miscarriage occurred in a 31-year-old ]mtient who sought advice 
because of leucorrhea for mau}^ 3 mars and postcoital bleeding and sterility 
since her marriage one year before. There was a positive Schiller test around 
the periphery of a wide congenital erosion. Biopsies at 1 and 5 o’clock 
showed chronic cervicitis with squamous metaplasia and anaplasia. One 
month later biopsies at 1, 7, and 10 o’clock showed carcinoma in situ with 
benign epidermatization of the glands. The vaginal smear at this time was 
positive. The condition Avas explained to the patient and her husband, and 
they preferred conservative treatment in the hope that they might have chil- 
dren. Three more biopsies Averc taken, all shoAving carcinoma in situ. The 
cervix AAms thoroughly coagulated in the Out-Patient Department, and tAVO 
months later the vaginal smear and biopsy Avere negative. One year later 
(October, 1947) she aa^s admitted to the hospital because of an incomplete 
spontaneous abortion. At the time of the curettage a cervical biopsy A\ms 
taken AAdiich shoAved chronic ceiwicitis AA'ith squamous metaplasia. She is still 
under observation and A\dll be folloAved indefinitely. This is the only patient 
deliberately treated by cauterization. 

Still another patient, a mother of tAvo children, had a repair of a large 
cystocele and rectocele at the age of 22 years. An erosion of the cerAux Avas 
biopsied and cauterized at the same time. The biopsy shoAA'ed iiwasn'e cancer, 
early, but too definitely invasive to include in this series. One year later her 
cervix was normal by biopsy and Schiller test. Then she became pregnant. 
A biopsy at three months Avas negative, but she had an induced abortion and 
died of septicemia in a hospital in a neighboring state. Autopsy shoAA-ed no 
cancer. Apparently she had been cured of cancer by cauterization. 

The experience AAdth these cases shoAvs that it is possible to preserve re- 
productive function in yoimg Avomen and safe for them to have children if 
there is no CAddence of iiiAmsion or persistence of the disease after cauteriza- 
tion and repeated biopsies. However, if repeated biopsies shoAv that the dis- 
ease is still present and there is gland or early stromal iiiA^olAmment, it is 
dangerous to attempt conservathm therapy. 

Treatment and Results 

Table VIII shoAvs the final treatment for the entire series thus far in- 
cluding the four trachelorrhaphy patients Avhose oidginal diagnosis of car- 
cinoma in situ Avas missed. _ They Avere subsequently treated by irradiation 
for clinical cancer. Six patients had radium and x-ray therapy in addition 
to complete hysterectomy. Irradiation after vaginal or abdominal total hys- 
terectomy is considered unnecessary at the present time. Amputation of the 
eeiwix was i)erformed on six patients, tAvo of Avhom had postoperatiA^e irradi- 
ation, which is necessary if the extirpated cervix shoAvs incomplete remoA’’al 
of the disease. At the persent time, hoAvever, it is felt that hysterectomy is 
preferable for these cases. 



Volume 58 
Number 5 


STUDY OF CARCINOMA IN SITU OF CERVIX 


Results of Cauterization of the Cervix 

In the early daj’-s of this study, five to ten years ago, the rule to biopsy 
and have a pathological diagnosis before treating an ‘eroded cer\ix was not 
followed strictly as it is at the present time. Thus, the great majority of the 
fortj^-three cask treated originally by cauterization were cauterized at the 
time of the original set of biopsies. Only one was cauterized deliberately aitei 
the diagnosis had been established. 

Sixteen of the forty-three cases Avere treated five to twelve years ago, and 
all are alive and free of disease at the present time, but four of the sixteen 
were not cured by cauterization. These four cases, in whom the disease per- 
sisted after cauterization as shown by biopsy, were treated by hysterectomy 
or radium one, one and one-half, eight, and fourteen months later and are 
free of disease, nine, eight and one-half, eleven, and five years postopeiative 
Of the twelve cured eases tivo had a hysterectomy throe and Mir months af 
cauterization for “cancer hysteria,” a third for functional flowing six yeais 
later, and no cancer was found in their cervices. Kine of the 
eases have had no further treatment except repeat biopsies and vaginal smeais 

which have been negatwe. i 

Twenty-seven of the forty-three cauterized have been follo^^^^^ 

than five years (sixteen months up to four and one-half yea ^ ), ^ rnvtv.tRrpe 

feel reasonably certain of the final results for the entire g_io i -i ^-Up 

because of the careful follow-iip stiKty by smears i 

forty-three cauterized cases, eighteen have had a hysteiec ^ , y • 
treated with radium, and twenty-three have had no other U-eatment. In sin 

of these eighteen liysterectomj’' specimens there Avas no cancel . _ 

The study of the forty-three cases owgniaflj. 
gives us a definite Avorkiiig plan to klloAV in adAusing ti t 
dividual case. This plan is the resiilt of comparing the^ i^p^JeA^mi 

microscopic extent of the carcinoma in situ. Thus, 85 pei , “surface 

cases (Table VII) have been cured AAdieii the disease was 
involvement onty,” AAdiereas, only 37 per cent of sateen eases Am 
the disease had spread to the cervical glands with oi ''J eladular 

invasion. If nntltiplo '™Psies t:timUlmm- 

ttattn^te offierercal^ with an apparent 86 f 

If the treatment fails to cure the disease as f 

months later, her life has not been jeopaixlized by vhile att^^^^^ 

conservative therapy. On the other hand, if the f 

or there is early or even questionable stromal invas » , . . . 

(cauterization or sharp conization) ^^y be offered although ^ 

to produce a cure. The delay of tAvo or three months, howevei, Avill not 

jeopardize the patient. 

' TN.„a VII. EXTEK-T oe msEXSE .X 


EXTENT OP CARCINOMA IN SITU 


Surface involvement only 

Surface involvement plus glands and stroma 

Total 


apparently cu red 

w 

c 

29* 


not cured 


85 per cent 
37 per cent 


4 

10 


15 per cent 
63 per cent 


14t 


'D.t.™,„ea by s«bsM«onl ilowieTand “ ’ ' 

■Determined by subsequent biopsy; 2 treated with radium. Id uj 


A 


- complete hysterectomy aa^s (Table VII). 

months on eleven of the fourteen casp not eui 1 ...gatment for fourteen, 
The other three eases were followed without furthei tieatment 
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other two polypi and a cervical biopsy removed at the time of radium treat- 
ment showed no cancer. Tii spite of those nej^ative findings, she I'cceived x-ray 
therapy (6,000 r.n.) as an ambnlatoiy patient, and died of diabetic cmna two 
daj^s after the last x-ray treatment. Jt, seems fair to assume that x-raj^ sielcne.ss 
precipitated the diabetic complication because she bad been ablc^ to control her 
diabetes casilj'^ for several yeai'S. Here again, as in the ])revious case, it is 
suspected that the pathologist’s report was not i-ead in detail. 

Table JX lists the type of treatment and I'osults in detail of sixty-nine 
patients in this series who were treated before February, ]n44. All except 
tAVO liaAm been followed and examined for from five to sixteen years (exclud- 
ing four wbo died under five years). Two of the hy.st erect omi'/ed patients have 
not been folloAvcd beyond three months and one year, respectiA’cly, because 
they are untraceable. 

Tahi.k IX. TusATMaxT ANii Itcsm.TS Eivi; nit Moiti; Yi;ai:s I’osToiaatATivi; 

((50 Casks) 


Traclielorrhaphy (mistalco in original diagnosis) 4 cases 

3 died of cancer of the cervix 4 years, 3 months; C ycar.s, 7 montli.s; and 
8 years, 3 months. 

3 treated with radinm 4 years, S montlis postoperative for cancer of the 

cervix. Alive and well 10 year.«. 

Excision of cervical polyp 1 case 

Alive and well 12 year.s, 8 months postoperative. 

Radium with or without x-ray 18 cases 

1 case, recurrence 3 years postoperative. Died of cancer of the cervix 5 
years, 0 months postoperative. 

1 case died 1 year postoperative of irradiation complications. 

1 case died 2 years postoperative of ijulmonary tuberculosis. 

15 cases alive and free of dise.ase 5 to 15 years postoperative. 

1 case died of heart disease 5 years, 0 months postoperative. 

1 case died 7 years, 7 months postoperative of cancer of the breast 

(2 j'cars postoperative). _____ 

Amputation of cervix 3 cases 

1 case, age 75 years, died 3 years, 9 months postoperative of heart disease. 

2* alive and well 9 and 11"' years post operative. 

Cauterization of cervix (all alive and well 5 to 12 years postoperative) 15 cases 

4 cases not cured. 

1 case, radium 8 months later. Alive and well 11 years postoper- 
ative. 

1 case, radium C weohs later. Alive and well 8 years, 6 months 

postoperative. 

2 cases complete hysterectomies 1 month and 14 months postcau- 

tery. Alive and well 9 and 5 years postoperative. 

12 cured ; Alive and well 5 to 12 years postoperative 

9 no further treatment except biopsies and smears. 

3 hysterectomies 3 months, 4 months, and 6 years postcau- 
terization — no cancer. 

Complete hysterectomy 27 cases 

24 alive and well 5 to 15 years postoperative. 

1 died of cancer of endometrium 5 years postoperative (autopsy). 

2 cases alive and well 3 months and 1 j^ear (not followed). 

*One case, a deliberate experiment, followed 1 year after diagnosis was made, and definite 
invasive cancer of the cervix found in amputated cer\'ix. 


The follow-up studies on the more recent eases in this series in the past 
five years amply justify the finety separated histological classification used in 
this laboratory for the suspicious lesions and early malignajicies of the eeiwix. 
By repeated biopsies, tve hat^e observed basal cell aetitfity apparently progress 
to anaplasia and possible or even qiiestionable carcinoma in situ. Basal cell 
activity, anaplasia, and definite carcinoma in situ may be seen in one cervix. 
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Table VIII. Ultimate Treatment op Entire Series 


TREATMENT 


Complete Jiysterectomy (69) 
Complete hysterectomy plus 
radium and x-ray (6) 
Amputation of cervix (4) 
Amputation of cervix plus irradi- 
ation (2) 

Vaginal hysterectomy 
Supravaginal hysterectomy plus 
radium 
Sadium 

Eadium and x-ray 
Cauterization and x-ray 
Cauterization of cervix 
Trachelorrhaphy* 

Polypectomy 
No treatment 


NO. OP 
CASES 


DEATHS 


CANCER OP 
CERVIX 


OTHER 

CAUSES 


FROM 

TREATMENT 


ro 


2 

3 

12 

4 
1 

23 

4 

1 

4 


1 

1 


Total 


135 


wnra missed. All developed invasive cancer 314 to C14 years later and tlien 

“i-re ireatea. Only one sundvor. 


Ill twenty patients tlie disease was treated primarily by irradiation; 
supravaginal hystereetomj’- followed by radium, three cases; radium alone, 
twelve cases; radium and x-ray, four cases; and cauterization and x-ray, one 
case. Six of these patients are noiv dead; one from cancer of the cervix; two 
from irradiation complications; and three from other causes — ^pulmonary tu- 
berculosis, heart disease, and cancer of the breast. 

The^ above death from carcinoma of the cervix was a 30-year-old patient 
treated in 1929. Biopsy (one specimen) of the cervix and cauterization were 
done at the time of a supravaginal hysterectomy for fibroids and endometri- 
osis. The first sections of the cervix were suspicious, but additional sections 
shovved definite carcinoma which we now interpret as carcinoma in situ in- 
volving the glands. However, in 1929, another pathologist said, “Probably 
not malignant.” A single application of radium (4,800 mg. hr.) was given 
one month postoperative at Avhieh time the cervical stump was described as 
well-healed and the peMs negathm. Three years later she was treated at 
the Pondville State Hospital for an “extensive recurrence” and died five 
and one-half years after the original treatment.* Invasive cancer must have 
present elsewhere in her cervix, hut the biopsy specimen showed only 
the “surface coating” nearby. 

The first death attributable to treatment per se occurred in July, 1944, in 
a patient treated in December, 1943. A biopsy showed carcinoma in situ in- 
volving the glands Avas taken at the time of a repair operation and cauteriza- 
tion of the cervix. Prom then on eimrything concerning her treatment can 
oe criticized. Tavo Aveeks later, AAdtlioiit another biopsy, she Avas given 3,200 
Dig- hr. of radium foiioAved by x-ray therapy (4,800 r.u.). Thirty-five days 
after the one and only biopsy, the second dose of radium (4,000 mg. hr.) AAms 
applied. Death occurred eight months after treatment of pelvic abscess and 
intestinal obstruction attributable to irradiation. 

The second death associated AAuth treatment also occurred in 1944. One of 
threp ceiwical polypi Avas remoAmd in the Out-Patient Department and shoAA’ed 
carcinoma in situ ' inA''olA'ing the glands. The patient Avas admitted to the 
hospita l, and 3,000 mg. hr. of radium AAms applied to the ceiwical canal. The 

‘Reported by Smith and Pemberton in 1034. 
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of the cervix. Case.s have ])ecn observed to pi-ogress from “marked basal cell 
hyperactivity” to anaplasia and eventiiallj’’ to definite carcinoma in .situ. 
Anaplasia of the squamous epithelium of cervix has been observed in this 
series to progress to early invasive cancer. In one deliberate and five unin- 
tentional clinical experiments carcinoma in situ has been seen to progre.ss to 
invasive cancer in from eleven months to over six years. 

The fact that this disease has been found to occur at a constant rate of 
approximately 1.2 per cent in routine biopsies of diseased but clinically benign 
cervices during a period of- ten years proves that it is a disease entity 'which 
occurs at a regularly predictable rate. Since it occurred in women -whose aver- 
age age is about nine jmars less than that for frankly invasive and clinically 
obvious cancer of the cervix, its long latent period is evident. It is a well- 
known fact that some cancers progress faster than othci’S, and so it is vuth 
carcinoma in situ of the cervix. To this present day we do not regret or fear 
studying a case up to one j'ear before deciding upon the type of treatment. 
It must be emphasized, however, that the evaluation of a case must be done by 
frequent and multiple biopsies aided by the Schiller test as well as endo- 
cervieal curettage. 

In these cases the chief responsibility rests upon the accurate interpreta- 
tion of the cellular morphology of the biopsy specimen by the pathologist. 
On the other hand, the careful selection of the biopsy site by the clinician and 
his dexterity in performing the biopsy so as to include, undamaged, the ex- 
act area intended are of equal importance. Occasionally the pathologist Avill 
report “portio epithelium only” or “endocervical epithelium only.” These 
reports mean inadequate or improperly ijcrformed biopsies because the junc- 
tion of the two cervical epithelia .should be present in a perfect biopsy since 
most cancers begin at that junction. 

Not infrequently slides are sent to this laboratory for an opinion after 
a diagnosis of carcinoma of the cervix has been made elsewhere. Some of 
these “consultation cases” are just carcinoma in situ with or without gland 
involvement. Radical treatment such as ‘Wertheim hysterectomy or a full 
course^ of in-adiation is, therefore, not justified unless further study reveals 
truly invasive cancer. Also, cervices shoAving epidermatization or squamous 
metaplasia are confused Avith inAmsiA’-e cancer or carcinoma in situ AAuth gland 
inAmlAmment. Treatment of any ease should not be done until the disease 
is cAmluated by at least a second set of biopsies and endocerAdcal biopsj’’ or 
curettage. All of us liaAm made these mistakes, but Avith more experience they 
become less frequent. 

The hystei’ical fear frequently aroused by the diagnosis of carcinoma in 
situ is Avithout reason. There is no need to perform a hysterectomy immedia- 
ately, or the next Aveek, or the next month after the first biopsy. The case 
should be evaluated carefully first especially because this is a disease of 
younger A\mmen, many of Avhom Avant a child or more children ( 41.1 per cent 
under 35 years of age and 17.0 per cent under 30 ). When the disease is early 
(surface involvement only) cauterization or sharp shalloAv conization can be 
offered as a nonsterilizing treatment to these young AAmmen AAuth an 85 per 
cent apparent chance of success. In this seines eight patients have become 
pregnant of Avhom six have normal liAung children, one is normally pregnant 
at three months’ gestation, and the eighth had a miscarriage. Pregnancy oc- 
curred in six of the eight patients after successful conservatiA'-e treatment and 
in tAVO in Avhom the disease either regressed or Avas cured by biopsy. 

The problem of establishing the diagnosis of this early form of cervical 
cancer on a iiationAvide basis is a difficult one. Not many physicians haAm the 
time, equipment, or ability to perform selective cervical biopsies of all eroded 
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111 July, 1943, a biopsy (S-43-1109) showed a very disturbing anaplasia of the 
•cervix. The patient did not keep her appointment, and we did not see her 
again until Februaiy, 1946, when she had advanced cancer of the cervix and 
died in June, 1947. She had been treated elsewhere in Julj’’, 1945, two years 
after the biopsy. Because of lack of data this ease is not included in the series 
although other cases (Nos. S3, 86, and 119) have shown apparent progression 
from probable carcinoma in situ to the definite disease with involvement of 
the glands in from tivo months to eleven months. 

A study of the end results in relation to the t.ype of treatment at the time 
or within two months of original diagnosis, gives us the most valuable in- 
formation. Twelve cases received no treatment or inadequate treatment, five 
of whom dev'eloped invasive cancer eleven months to six and one-half years 
later; in two additional patients the disease persisted as shown by hysterec- 
tomy six and eleven months later; in four others'^' it regressed, and in the final 
one the disease was cured by the removal of a cervical polj^p (Table X). 


Table X. End Result in Relation to Type op Treatment at Time op Original 

Diagnosis 


treatment 

NO. OF 

cases 

developed 

invasive 

cancer 

CARCINOMA 

IN SITU 
PERSISTED 

CARCINOMA 

IN SITU CURED 
BY CAUTERY 

CAKCINOJIA 
IN SITU 
REGRESSED 
AFTER BIOPSY 

Adequatea 

80 

Ic 

0 

0 

0 

Inadequate^ 

5 

4<1 

0 

0 

0 

None e.\'cept biopsies 

7 

1® 

2i 

0 

4I1 

Cauterization 

43 

0 

14f 

29 

0 

Total 

135 

6 

16 

29 

4 


, a. Complete hysterectomv; amputation of cervix with or witiiout irradiation; or irradiation 
alone. 


„ • b. Trachelorrhapliy 4 case.'s; Excision of cendcal polyp 1 case alive and well 12 yeais. 
8 months. 

c. 4800 mg. hr. radium 1 montli after biopsy. Died of cancer of cervix 5^^^ years latei. 

. d. Invasive cancer recognized to years later, treated with radium 1 survivor. 
Original diagnosis missed. 

e. Deliberate experiment: developed invasive cancer 11 months later (alive 11 yeais 

postoperative). 

f. Two cases had hysterectomy 0 and 31 months later. 

g. Carcinoma in situ persisted as shown by biopsy or hysterectomy 2 weeks to 14 months 

later. 

h. Carcinoma in .situ regressed to anaplasia after second or third biop.sy— 2 cases followed 
through pregnancy. 

One of the above untreated cases had negative vaginal smears and ana- 
plasia of the cervix on two snccessiAm biopsies. She then became prepiant. 
In the second month a biopsy showed carcinoma in situ in one out of eight sec- 
tions made from one biopsy, and the vaginal smears became positive and le- 
maiiied positive until the sixth month. During this time the innocent eiosion 
became suspicious, and the Schiller test, previously negative, became positive. 
She had a normal delivery, her fifth, at full term. Six weeks post partum the 
eeridx was practically normal, and the Schiller test and vaginal smear veie 
negative. Anaplasia of the type we have seen progress to carcinoma in situ, 
however, still persists. She is now pregnant again. 


Comment 

All of the evidence obtainable fi’om this study and froni the expeiience 
of such careful workers as Schiller, Te Linde, and Fund and Auei;bac i, 
the va lidity of the eventual elinicallj^ malignant behaiaor of carcinoma in situ 

*A11 four cases had positive vaginal^ s^jears, but their Woi^ies 
cnteiia, l.e., surface differentiation. At tins stage the disease may he rc\e s 







890 


YOUNGE, HERTTO, AND AH^rBTF.ONG 


Arn, J. U Gyner. 
NDVcfn?;*?r, I9»9 


vaginal cuff is considered adequate treatnient. 'I'lie Schiller test helps to 
decide liow nnicli vaginal euft should be removed. The authors do not feel 
that a ■\Vertheiin hysterectomy is nece.ssary, or even TcLinde’s modified 
■Wertheim operation, if the cases arc studied adequately before treatment. 
Irradiation therapjq although it will cure the disease, should he reserved for 
the rare poor-risk patient. No ])at,ient in this clinic has been treated by ir- 
radiation for carcinoma in situ since 1944, and the last two so tj’cated are 
deeply regretted because thej' are the only fatalilics due to treatment in this 
series. 

Summary and Conclusions 

1. Six cases of carcinoma in situ of the cci’vix have been observed in this 
clinic to i^rogress to invasive cervical cancer in from eleven months to .six 
and one-half years. Three of these patients died of their cancer whereas 
three are living and well four, eleven, and sixteen years after treatment for 
the invasive carcinoma. One of the latter patients while under direct observa- 
tion developed invasive carcinoma at the original biopsy site during a period 
of eleven months. 

'2. One ease of “marked anaplasia” of the cervix was found to have can- 
cer of the cervix two years later and died of cervical ca7icer tAvo years after 
treatment. It is suspected that the original biop.sy .showing anapla.sia Avas 
taken from the periphery of an iiiAmsivc cancer although this Avas not sus- 
pected clinically. 

3. “Basal hyperactivity,” anaplasia, atypical or equivocal carcinoma in 
situ and definite carcinoma in situ may be found either together, separately, 
or in a cervix Avith obvious cancer. Although it is impossible to prove, cases 
liaAm been observed AAdiich liaA'c seemed to progress through these stages of 
anaplasia and finally become carcinoma in situ. 

4. Carcinoma in situ of the squamous epithelium of the cerAUX represents 
either malignancy in its early stage or noninvasive cancer at the periphery 
of an infiltrating lesion. Therefore, A\dien it is found, invasive carcinoma must 
be ruled out by multiple biopsies or serial block study of the entire surface of 
the cei'Adx. 

5. If no invasion is found on the first or second biopsies, a deliberate 
study of the ceiwix may be done by repeated multiple biopsies and Amginal 
smears for at least six months Avith no risk to the patient. If the carcinoma 
ill situ involves only the surface epitlielium and does not involve the cerAUcal 
glands, thorough destruction of the surface lesion by cauterization or com- 
plete excision by sharp conization Avill apparently cure 85 per cent such 
cases. Eeproductive function, thus, may be preserved in young Avomen. Those 
not cured by these conservative methods should have a simple total hysterec- 
tomy remoAung as much vagina as is indicated bj’- the Schiller test. Eemoval 
of the ovaries is not necessary. 

6. If after thorough study the carcinoma in situ is found to involve the 
cervical glands but there is no stromal iiiA’-asion, a simple total hysterectomy 
is indicated. 
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or positive Schiller test cervices as are done in this clinic. Nor are cervical 
biopsies very accurate in any clinic not highly specialized in this art as 
demonstrated by Freniont-Smith, Graham, and Meigs'^ at the Massachusetts 
General Hospital. They found in a general hospital that vaginal smears were 
far pore accurate than biopsies which is exactly opposite to our findings. 
Vaginal smears, however, are reliable when the in situ cancer is more ad- 
vanced, i.e., with gland involvement. Here again, very few physicians have 
M their disposal a reliable laboratory for the reading of vaginal smears so 
it is pather obvious that the majority of women cannot be given, at the pres- 
ent time, the advantage of early diagnosis by either biopsj’- or vaginal smear. 

What then can be done to diagnose early cancer of the cervix while it is 
in the easily curable “in situ'’ stage? First of all, basal cell h.yperaetivity or 
anaplasia and carcinoma in situ have been found in this clinic at the periphery 
in many congenital erosions as well as in the post-partum erosions or exposed 
endocervix in lacerated cervices. If these eases are not suspicious clinicallj’-, 
ha^p no abnormal bleeding, and the Schiller test is negative, thorough cau- 
terization without biopSA' should be done. Such a cautei’ized cervix, after one 
adequate cauterization, should be restored to a normal appearing cervix in- 
side of two to three months. By a “normal appearing cervix” it is meant 
that all of the erosion has been replaced b}’- squamous epithelium which stains 
■\yith Gram’s iodine solution. If carcinoma in situ persists after cauteriza- 
tion, the Schiller test will be positive and/or some “erosion” still will be pres- 
ent. In these cases biopsy is mandatory. 

With respect to the value of the Schiller test in this sei’ies, twenty-seven 
out of twenty-nine cases so tested had a positive test (93 per cent). More ex- 
tensive application of the test in the past two years has verified this fact. 
Therefore, biopsy of all cervices with nonstaining squamous epithelium should 
be mandatory in spite of the fact that over 90 per cent of positive Schiller test 
cervices show only paraleucoheratoses or other benign lesions. A physician 
cannot assure his patient that she does not have cancer of the cervix if there is 
an erosion or a positive Schiller test unless he has ruled it out by biopsy. 

To prove that carcinoma in situ of the cervix may spontaneously regress 
is difficult because it is theoretically possible to remove the entire lesion in 
one biopsy. This apparently has been recently demonstrated in a cervix re- 
moved by hysterectomy a few days after the biopsy. In this series, however, 
there are four untreated cases in whom no cancer can be found by vaginal 
smear or biops}’- one and one-half to two years after the original positive bi- 
opsy and definitely positive vaginal smears. A re-evaluation of the original 
slides in these four cases shows that all exhibit some surface differentiation 
which may represent the reversible stage of the disease. Their apparent re- 
gression, on the other hand, may mean that the entire lesion was removed. 
Wliether these four eases have regressed or were cured by biopsy demon- 
strates the extreme importance of a calm and deliberate appraisal of all of 
these lesions before embarking upon radical treatment. 

The careful and accurate study in eases of young women with child-bear- 
ing aspirations has been discussed. When the disease is found in women in 
the older age groups or in those patients, young or old, who have some other 
condition indicating a hysterectomy, it is just as essential to evaluate the 
extent of the disease. Invasive cancer must be ruled out befoty a simple total 
hysterectomy, with or without preservation of ovarian function, can be con- 
sidered safe and the proper treatment. Because of the long follow-up on the 
twenty-four hysterectomized patients treated before 1944 (five to fifteen 
years) and because of the negative lymph nodes in three recent Wertheim 
hysterectomy cases, a routine total hysterectomy plus one centimeter of 
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Discussion 


DR. GEORGE 11. GARDNER, Chicago, 111.— Probably wo arc still confused regard- 
ing certain aspects of this condition, but must agree that this portrayal of twenty-three 
years’ experience at the Free Hospital helps to clarify some of the issues. 

Carcinoma in situ was found in 1.2 per cent of their cervical biopsies taken routinely 
from every clinic patient with cither an eroded, an everted, or a positive Schiller test 
cervix. The authors accept the incidence of invasive cancer of the cervix ns l.G per cent, 
and, without further ado, assume that carcinoma in .eitu occurs at a regular predictable 
rate comparable to the incidence of invasive cervical cancer. 

Next, the average age of their carcinomas in situ is 38.7 years; with TcLindc it was 
37.1 3 'cars. Both groups consider it highly significant that there is a lag of about ten 
years between the average of in situ lesions and the average age of invasive cervical 
cancers. 

The Boston group continues with additional data which suggest that carcinoma in 
situ may be an irreversible process; for example, they observed six carcinomas in situ 
which, within eleven months to six and one-half years, progressed to invasive cancer. 
Another patient originally showed only “marked anaplasia’’ but progressed to invasive 
cancer within two years and died of her cancer two years later. Thej' have also found 
basal cell hjTperactivity, anaplasia, atypical carcinoma in situ as well as definite in situ 
cancer, not only separately and together, but also in a cervix with obvious cancer. ' All 
of this suggests but fails to prove that carcinoma in situ is irreversible. 

They are enthusiastic about the Schiller test as an aid in accurate delineation of 
surface lesions and for determination of the exact sites to be biopsied. They do not share 
Meigs’ confidence in vaginal smears but they arc ardent advocates of repeated biopsies, 
and I agree that every original diagnosis must be confirmed. However, I doubt the ef- 
fectiveness of biopsies in determining the extent of the disease and the degree of invasion, 
and I suspect a lack of agreement among the authors on this point since their paper con- 
tains conflicting statements; for example, “the absence of invasion in a cervix showing 
carcinoma in situ in one area can be demonstrated only b}' complete serial block study of 
the entire cervix.’’ With this I agree mo.st heartily, but find difficulty in accepting the 
following: “If multiple biopsies and endocervical curettage show no glandular involve- 
ment, and there is a desire to preserve the reproductive function, that patient may be 
offered cauterization with at least a 75 per cent chance of cure.” To go further, they may 
bo justified in rejecting extension of surface cancer into cervical glands as evidence of 
invasion. But when one is seeking order out of chaos it is regrettable that they further 
complicate an already confused subject by introducing a rather complex histopathological 
classification for these lesions. Actually they suggest anaplasia as the name for those 
intermediate cases which are more extensive than basal cell hyperactivity but do not show 
involvement of all layers of the squamous epithelium, their definition of true carcinoma 
in situ. 
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7. At liresent all available evidence indicates that lymphatic spread does 
not oecur from carcinoma in situ of the cervix. Therefore, pelvic lymph node 
dissection is not inclicntcd in eases adequately studied before treatment is 
undertaken. A simple total hysteroetom 3 ' for carcinoma in situ after only 07 ie 
biopsy is hazardous because invasive cancer has not been ruled out preop- 
erati'\^ebY. 

8. Adequate evaluation and stud}’- of most of these cases can be done 
without hospitalization b}* the use of a good biops.y punch and an accurateby 
interpreted. Schiller test. Endocervieal curettage, submitting blood clot as 
well as tissue, is an essential part of the stud}’^ of each case. 

9. A normal cervix is oiie completel}’- covered with squamous epithelium 
which stains dark brown after applying Gram’s iodine solution. No glandular 
epithelium should be visible except that inside the cervical canal. All others are 
regarded as abnormal and all erosions, lacerations with eversion, “spotty ero- 
sions” on h^’pertrophied cervices and positive Schiller test areas should be 
biopsied. Carcinoma in situ is found in 1.2 per cent of such routine biopsies. 

10. Onlj- 6 per cent of the cases in this series had suspicious cervices and 
46 per cent were asymptomatic. Abnormal bleeding occurred in only 30 per 
cent of the eases. 

11. Eight of fifteen cases who had never been jjregnant had what ap- 
peared to be innocent congenital erosions. 

12. The average age of Avomen Avith carcinoma in situ of the cei’A’-ix is 38 
3’'ears, 41 per cent being under the age of 35 .years and 17 per cent under 
thirty years. 

13. Vaginal smears are reasonably accurate (93 per cent) Avhen carcinoma 
in situ involves the eei’A’ical glajids but aa’III reveal only 53 per cejit of those 
shoAA’ing just surface iiiAmlvement. 

14. Pregnanej^ is not hazardous after curing carcinoma in situ of the 
cervix by cauterization. Six such patients in this series haA'-e become preg- 
nant, four haA'-ing had normal deliAmries, one miscarried at three months, and 
the sixth is at present three months pregnant. Tavo untreated eases, AA^hose 
disease has regressed or Avas cured by biops.y, have subsequently had normal 
children. 

15. Pive-jmar folloAv-up studj^ on sixty-nine patients Avith ceiwical car- 
cinoma in situ shoAA’s that none AA’-ith adequate study before treatment has had 
a recurrence or died of the disease. 
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to the patient and lier family. Now, ju.st how doe.*! Er. Yonnfjti or anyone chse hreah .such 
information to the patient? 'J’liiB is a scrioms mafter lo these women and cannot he 
"laughed off.” .1 feel sure that there arc' others hero who would lilcc the answer to my 
question. 

DR, AR'I’IIUR III'IRTIG. — T sugge.st that Er. Younge, who is a good p.sychologist in 
regard to this prohlem of breaking the new.s to the patient, jinswcr Er, Matthow.s' ques- 
tion. Er. Younge gets his patients to come back month after month, and moreover doo.s 
not scare them to death when he telhs them what the situation is in respect to the .sus- 
picious lesion. 

ER. TSTEOR C. RUETN, New York, N. Y.— At the beginning of my career I had the 
good fortune to study at the laboratory of .Schotllaender under Von Rosthorn. The now 
famous book of Schottlaender and Kermnuner on carcinoma of the uterus was published in 
1912. Tt is n classic and ns useful today as it was when ))ublishod. 

There wore two schools of thought then as there are today, Schottlaender predicated 
that the epithelium of the vaginal portio underwent certain changes with nt\q)icnlism of 
the cells which ho described as "unrest,” all of which were bea!itifully illustrated by a 
number of the .slides shown this morning. There was another school which claimed that 
these proliferative changes arc duo to some unknown stimulus not necessarily prccanccrotis 
in nature. Eurther that wc cannot speak about cancer lesions unless there is positive 
lymphatic invasion. No\v wc have carcinoma in situ which has been referred to by some 
as epithelioma of the cervix similar to basal epithelioma of the skin. 

The question is, what to do when you come upon a smear which is positive? I had 
one patient upon whom I did a trachelorrhaphy and the report was carcinoma in situ. She 
refused further operation or treatment of any kind. According to her husband, she already 
had carcinophobia, I saw her the other day, eleven or twelve years older, and the cervdx 
is just as good as it w'as then and the vaginal smear w.as negative. Tncidentally, she had 
had about 14,000,000 units of female sex hormone over a period of eight or nine years 
which should have added theoretically to the cancer stimulation but did not. I believe 
a case like this, if at all possible, should bo followed regularly ns Er. Younge has fol- 
lowed his. From my point of view', I would prefer to see these patients submit to opera- 
tion wdien there are outspoken signs of cell atypicalism characteristic of early carcinoma. 

ER. OTTO SCHWARZ, St. Louis, ilo. — want to recall a paper read by Er. Robert 
Crossen at the last meeting of the Society. He and his father have been doing routine 
conizations for benign lesions of the cervix. I feel that in cases of benign lc.sions of the 
cervix conization is indicated; microscopic sectioning will rule out any carcinoma and 
you can detect lesions such as have been discussed. When such lesions occur, you have 
done no harm and you have put the patient in a position where you can watch her or 
treat her further. At first glance this may seem radical but I feel very definitely that 
the procedure is prophylactic; you do no harm and the patient is made more complacent. 

ER. W. G-. COSBIE, Toronto, Can, (by invitation). — In the realm of cancer therapy 
at the present time, the most important factor is early diagnosis and when we are faced 
wdth the fact that present methods of treatment are reaching a plateau above which they 
seldom rise, it is natural that every effort should be made to obtain a diagnosis even before 
invasion has taken place. One hears much of the value of cancer prevention or detection 
clinics. In Ontario wm have made a survey recently because w'e realized that the people 
wdio are coming to these clinics are nearlj- all from the better economic brackets. We 
found that to extend such a service to the whole province would cost about $ 39 , 000,000 a 
year. We wmnder if there are not better w'aj-s of spending the money w'hich we have 
available for the diagnosis and treatment of cancer than in the widespread establishment 
of such clinics. 

There is another phase of this question which is worthj' of consideration. The 
vaginal smear has received such wide publication that not only patients but general prac- 
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If we are agreed that carcinoma in situ is cancer, then we are also agreed that ef- 
fective treatment must eradicate the cancer. Hovrever, experience to date strongly sug- 
gests that it need not be so radical as for invasive cancer. Consequently total hysterec- 
tomy with removal of an adequate vaginal cuff seems to be satisfactory. Treatment of 
carcinoma in situ by cauterization alone was an interesting experiment but should not 
be continued irrespective of how efficient the subsequent follow-up may be. Purthermorc, 
I cannot accept either trachelorrhaphy or conization alone as adequate treatment. And 
now that the Free Hospital has survived twenty years of therapeutic experimentation, I 
hope thej' will do more total hysterectomies for carcinoma in situ, a highly desirable 
policy since it would yield; (1) Better specimens for study; (2) adequate material to de- 
termine the extent of the disease and the degree of invasion, if any; (3) more evidence to 
justify anaplasia as a type of carcinoma in situ and to clarify its suggested subdivisions, 
and (4) last but not least, a larger scries of cured patients. 

DR. ARTHUR HERTIG, Boston, Mass . — We are trying to be rigid in our morpholog- 
ical criteria in diagnosing cervical carcinoma in situ. The situation is somewhat confused 
b}^ differences of opinion regarding these morphological criteria of preinvasive cervical 
malignancy and furthermore by differences in terminology among those investigators who 
actually recognize that such a biological entit}' exists. One should, therefore, be careful 
to distinguish between such a terminological and biological' argument. 

Admittedlj' there are an insufficient number of cases which have been followed 
through the various stages of squamous cervical malignancy from anaplasia, surface car- 
cinoma in situ, and subsequent glandular involvement to stromal invasion and true clinical 
carcinoma. 

We have tried to give evidence that some of these anaplasias ultimately develop 
into carcinoma in situ or actual invasive carcinoma. We have not included in this series 
any cases in which anaplasia was the only diagnosis without further evidence of .Subse- 
quently developing carcinoma in situ. Dr. Younge showed you merely one classic example. 
Ho could have shown others. 

There are several variants of squamous carcinoma of the cervix and I am not always 
able to figure out which particular carcinoma in situ will go on to any given definitive 
squamous malignaucj'. The average Grade II type probably arises on the basis of the 
classic case Dr, Younge showed j'Ou since most of the carcinomas in situ are of that 
variety. 

We do not believe that gland involvement constitutes true invasion because the 
morphologically malignant tissue is still within epithelial structures. Admittedly this is 
a later stage of carcinoma in situ but there is no stromal invasion since the basement 
membrane is still intact. 

It should be emphasized that we do not believe that cauterization is the proper or 
even usual method of treating these patients. This study covers approximately twent}' 
years and early in this period cauterization was done at the time the biopsy was taken. 
Such a case wa.s, therefore, unsuitable for the study of the genesis of cervical malignancy. 

I think that cauterization is justified in the occasional case requiring conservation of re- 
productive function providing the surface epithelium is the only .structure involved, the 
patient is young, the situation is explained to her and she desires to take the chance. 
These are individual matters which should be settled between physician and patient. In 
fhe deliberately cauterized cases which Dr. Young presented, the four patients who subse- 
quently had living babies seems to justify that point of view. 

DR. HARVEY B. MATTHEWS, Brooklyn, X. Y.— I have a question and I seek the 
answer from someone in this audience. The cytological problem and the biop.sy have been 
given full evaluation but absolutelj* nothing ha.s been said about the psychological problem 
in relation to the woman who has to be told that she has cancer. Dr. Younge showed data 
of a young woman who had had no symptoms referable to her pelvis but in the cour.se of 
a routine physical examination vaginal cytology was done and 'Go and behold’' cancer in 
situ of the cervix was found. Finally hysterectomy was recommended. Imagine the shock 
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I T IS generally agreed that irradiation Iliera)\v of cervical carcinoma offers 
tlic most effective tlierapeiitic approacli jjrescntly available. That it is not 
an ideal solution to thei-apy is obvions. P>ul until a better approach becomes 
available, the therapeutic tools which are at hand must be used with a max- 
imum efficiency. A great variety of teehniipies is being used. These sIioav 
variations in time factors, in do.sage and the accuracy with which this is de- 
termined and reported, in the relative stress given to x-ray and to radium and 
in the technical details of controls and patient care. It has been publicly 
stated that all of these are ])i’oducing similar results but a careful examina- 
tion and biometric testing of reported results show that this is not so. Since 
statistically significant differences can be demonstrated, it would seem essen- 
tial that the details which led to such difl’ercnces be carefully examined with 
the object of establishing wherever ])o.ssible at least general principles which 
can be accepted. There are many difficulties which lie in the path which leads 
to such a goal; but one has only to look at the older figures from the League of 
Nations reporting clinics and to compare them with what is being achieved to- 
day to realize that enormous improvement has been made. The door is not 
closed to still further progress. 

The present report deals with part of a larger .study which has been go- 
ing on since 1939. This report deals only with tlie results of therapy. The 
techniques and dosages which were chosen for the study are admittedly arbi- 
trary and were applied after some preliminary exploration. There is no ade- 
quately based theory on ivliich to determine the finer details although much 
interesting work has been done in this field. This is not the place to argue 
the theoretical advantages or disadvantages concerned. It was decided to 
apply deep x-ray daily except Sunday over as close to twenty-eight days as 
possible and to follow this immediately by the application of radium. Clin- 
ical experiments were run to determine the dosages of each which under these 
circumstances would be tolerated by the average patient. With minor vari- 
ations, as individual study programs arose, this has been carried out on the 
whole group. 

It was decided to deliver 3,000 tissue roentgens by x-ray diffuseb^ to the 
whole pelvis including the tumor over as close to twenty-eight days as pos- 
sible. Bach patient is measured and, by the application of standard charts, 

*Presented at the Seventy-Second Annual Meeting of tlie American Gynecological Society, 
Hot Springs, A^a., May IG to 18, 1949. 
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titioners are asking if a smear cannot be taken to the exclusion of the idea that the basic 
and first step in the diagnosis of carcinoma is a proper examination of the patient. One 
is always impressed by the fact that in any series of cases where smear diagnosis is suc- 
cessful there are included a large number of patients in wliom the tumor would have been 
recognized ■udth ease had a routine pelvic examination been made. 

There is another problem opened b}"- a paper such as this on carcinoma in situ. Our 
experience has been that there is a great dilTerence of opinion between pathologists as to 
whether the condition is present in any particular case. The findings of smear or biopsy 
are open to such a variety of interpretations. I thinlc that Dr. Novak presented the most 
important feature of this difference of opinion when he drew attention to the fact that 
what has been called glandular invasion maj’- be nothing more than metaplasia in rela- 
tion to the cervical gland epithelium. 

There is also the question os to what we are going to do with the patient when the 
diagnosis of carcinoma in situ has been made. It seems to me that total hysterectomy 
alone will allow the examination of sufficient tissue to determine the true significance of 
the condition. It is altogether likely^ however, that time will prove that this procedure 
is not justifiable as the basis of proper treatment. 

DR. TOUNGE (Closing). — Apparentl)' I gave the wrong impression about our atti- 
tude toward the vaginal smear. I had hoped to make it clear that smears are 93 per cent 
accurate when carcinoma in situ becomes a lesion which is potentially dangerous, that is, 
with involvement of the cervical glands. We do use the vaginal smear and we do depend 
upon it. 

In answer to the remark about serial block study of the entire cervix being neces- 
sary to rule out invasion, we have had in this group of cases eighty-three complete cervices 
to study. In only two of these cases did we miss the diagnosis preoperatively of early in- 
vasion. Yet, the lesions wmre so small that a simple total hysterectomy was sufficient 
treatment. We know of a fair number of patients (at least thirty) who by mistake have 
had total hysterectomy without a suspicion of carcinoma being present. After the hys- 
terectomy early invasive cancer was found; yet those patients are among the best follow- 
up results obtained by surgical treatment. Some may disagree with that statement, but 
I believe Dr. Meigs will back mo up. 

We do not really advocate cauterization of the cervix as the treatment for carcinoma 
in situ. Only one ease was cauterized deliberately at her request in order to maintain her 
reproductive function. The twenty-three patients whose only treatment thus far has been 
cauterization have been followed most carefully, and we are certain that they are free of 
their disease at the present time. Those cases unintentionally treated by cauterization and 
cured merely demonstrate that it can be done. 

I somewhat disagree with Dr. Schwarz about biopsy versus conization. In our 
hands biopsy is accurate. We include a cervical curettage saving for the pathologist the 
blood clot as well as the tissue. No one at our hospital can conize a cervix and not get a 
high incidence of postoperative stenosis except Dr, Rock, 

So far as breaking the news to the patient, it has been my responsibility to follow 
these patients. We insist that they have two or three positive biopsies at one- to two- 
ihonth intervals before any treatment is done because in some of them the diseased is- 
appears. It is explained to them that they have a condition about which pathologists 
disagree, but we personally feel that it may develop into cancer in the course of one to 
five years. It is explained to them that there is a long period of safety and that study 
is necessary in order to avoid an unnecessary hysterectomy. Our patients have been very 
cooperative and only a few have demanded treatment immediately. We are now follow- 
ing Over thirty patients with anaplasia or questionable carcinoma in situ of the cervix. 
Wo do not want to do a hysterectomy on them at the present time because they are all 
young. 

Erom Our experience with carcinoma in situ of the cervix a radical liysterectomy is 
not necessary if the disease is evaluated carefully before operation. 
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patient Avill tolerate this and lical, A Kaplan colpo.slat is used in the vagina 
with as many portals to a maximnm of Ihrec as the individual vagina will 
take. Radium in tandem is placed in the uterine cavity in an imcoverecl 
platinum coiitainer 5 to 6 cm. in length. One millimeter of platinum or its 
equivalent filtration is used. The vaginal colpostat has approximately 0.75 
cm. of focal distance. When anatomicallj'- possible, two portals in tandem of 
10 mg. of radium each are used in the uterus and three similar portals in the 
two arms and the central cork of the Kaplan colpostat in the vagina. Thus 
50 mg. are applied for 100 hours. This dosage Avill vary somewhat with in- 
dividual circumstances of the tumor and the ])atient. The dosage is of neces- 
sity decreased as the number of portals has to be decreased in the presence of 
vaginal shrinkage or absent uterus. The radium is ajiplied on the day of the 
last x-ray treatment and is held in position bj' gauze moistened bj^ an emul- 
sion of 1 per cent neutral acriflavine to decrease bacterial growth. 

The patients are hospitalized throughout the whole course of therapy. 
They are fed a high-protein, antiancmic, low-residue, high-calorie diet. The 
usual studies are carried out to recognize abnormalities and msual treatment 
carried out for these when they occur. 

The material consists of all patients who have come under control of the 
department from January, 1939, to the end of 1947. The League of Nations 
Cancer Committee rules have been applied and their staging used. Thus all 
patients with carcinoma of the cervix who have come to the gj-nccological 
department have been considered Init those who had been treated previou-sly 
for this condition are placed in a separate groiip referred to as nonreportablc 
cases. A few patients have been excluded. Those who have been treated 
elsewhere and have come for follow-up are not included if they showed no 
tumor and so were not treated by this deijarlment. Almost all of the report- 
able cases had had no previous treatment. Ihvo patients are included as re- 
portable though a biopsy was taken elsewhere, a negligible quantity of radium 
applied, and the patients immediately referred. This was not considered as 
treatment elsewhere since it was not such as to be taken into any considera- 
tion in our own therapy and did not intei-fere for more than a few days with 
referral. 

The patients with adenocarcinomas of the cervix are included since, sur- 
prisingly enough, they showed similar results to those with the squamous-cell 
tumors and so do not influence the conclusions. The three adenoma malig- 
num cases all fall into the nonreportable group. 

Every patient has been followed to death or to January, 1949. The de- 
partment has been fortunate in the availability of funds to support a full-time 
trained secretary whose only duty is the organization of the follow-up of the 
gynecologic malignant disease patients. Multiple addresses of relatives and 
friends, preferably those who own property or are otherwise relatively geo- 
graphically fixed, are taken on recognition of the tumor and this list is kept 
up to date. It is a simple procedure Avhich has been of significant aid in an 
otherAvise difficult and uncertain task. 

The diagnosis has been made or confirmed by biopsy in every case. For 
all of those who have passed five years since treatment, the histologic ma- 
terial has been passed upon by the late Dr. Robert Meyer. There is no ques- 
tionable carcinoma in the series. 

A few patients have been treated by primary surgery for a variety of 
reasons. There were but seven of these and only two of them were treated 
more than five years ago. The results in these do not vary from the results in 
the general group sufficiently to change the rates. They are left in with the 
irradiation group for completeness. 
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tile mimlier and sr/x of fields and the amount of irradiation given per treat- 
ment are determined. In preliminary studies, ionization clianibers were placed 
in the craters of suitable tumors and the reality of the dosage determined. 
There is a very considerable variation between the calculated and the actual 
dose to the tumor area even under circumstances where accurate calculations 
are made. To guess what the tumor area gets from some arbitrary decision 
as to the dosage which is given to arbitrarilj^ determined sizes of skin fields is 
a method so grossly inaccurate that it should not be used. It usually results 
in gross underdosage for purposes of medicolegal safety which is a poor basis 
for determination of dosage. In the earliest part of the study the tumor 
dosage often fell between 2,600 and 3,000 ti.ssue roentgens because of fear of 
the larger dosage. Recentlj’', as a separate study, the League of Nations fStage 
III tumors have been treated with a total of 3,500 tissue roentgens. There 
are not enough of either of these to influenee significantly the end results. 

During the time under consideration, relatively small changes in the 
roentgen therapy technique have been made. Between January, 1939, and 
June, 1942, the factors were : 220 kv., 1 mm. copper + 1 mm. aluminum filter, 
half value layer 1.7 mm. Copper; 60 and 70 cm. target-skin distance. Since 
June, 1942, the factors have been : 400 kv., .44 mm. tin + .25 mm. copper -f 
1 mm. aluminum filter, half value layer 3.9 mm. copper; 70 and 80 cm. target- 
skin distance. 

As a rule, five fields were used : one anterior 18 by 20 cm., one posterior 
right oblique 14 by 18 cm,, one posterior left oblique 14 by 18 cm., one right 
lateral 12 by 18 cm., and one left lateral 12 by 18 cm. One field was treated each 
day, 300 to 350 r./air, A total dose of 3,000 tissue roentgens was given to the 
center of pelvis in a period of 28 daj^s. All these factors were, of course, 
varied somewhat to suit the individual. The only thing that was supposed to 
remain constant was the calculated dose of 3,000 tissue roentgens to the center. 
At first the dose was, however, somewhat lower and was gradually raised 
from a minimum of 2,500 to a routine of 3,000 tissue roentgens. An effort 
was made to limit the time to 28 days but a variation became necessary from 
about 25 to 35 days. Patients with large anterior-posterior and lateral di- 
ameters were given additional fields (perineal, anterior oblique fields). Tvvo 
fields were sometimes treated the same da 3 ^ Complications such as a drop in 
the patient’s white blood count below 2,000, fever, or symptoms of uremia 
made it occasionallj’’ necessary to interrupt the treatments for a few days. 

With 3,000 tissue roentgens to the center, a liigher dose was obtained in 
certain portions of the pelvis and the maximum reached about 3,600 tissue 
roentgens. 

The I’adium dosage, as in all other surface radium irradiation in the De- 
partment of Obstetrics and Cjmecology, has been given over 100 hours. This 
is an arbitrarily chosen time with some vague theoretical advantages.^ But 
the standardization allows avoidance of one variable in the relationship be- 
tween physical and biological dosage and so aids in accuracy. Midtiple I’adium 
portals .are used in order to get a maximum dose at as great a distance in the 
lymphatic drainage system as possible while still remaining within the tol- 
erance of the local tissue which mivst be left so tliat it will heal. Compound 
isodose curves for an ideal setup show the cervical tumor itself to recezve 
15,000 to 25,000 gamma roentgens. This is more than is required and is not 
the determining factoi' in dosage. The cervix and vagina in the well-noui’ished 
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29 

No. 

27 

21 

16 



Irradiation only. 

107 



% 

93 

72 

55 







1946 

18 

No. 

14 

12 




Irradiation plus surgery, 



% 

77 

67 




2 




1947 

27 

No. 

20 











% 

73 









Irradiation total 


214 

Mfsm 



109 

91 

76 

50 

19 

Survival 



179 




59 

47 

38 

26 

10 

Absolute percentage 


84 


Bl 


54.1 

52 

50 

52 

53 

Surgery only 


2 

1 

0 







Survival 



2 

1 

0 







Total absolute 


216 

188 








Survivals 



181 

132 








Absolute cure rate 


84 

70 
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In addition, there were eight patients who were treated more than five 
years ago by irradiation foiJoived hj'- snrgeiy and t\vo in whom the tumor was 
microscopic and found in tlie surgical specimens. These latter were irradiated 
after surgery. Five of these ten were alive and free of tumor at the end of five 
years. Since they, again, do not change the figure for the general material, 
they are included. 


Results 

The results are shown in Tables I to V. The absolute five-year cure rate 
is 53.6 per cent (S.D. ± 2.8 per cent). For Stage I, this was 80.2 per cent 
(S.D. ± 4.0 per cent) ; for Stage II, 54.1 per cent (S.D. ± 4.8 per cent) ; for 
Stage III, 29.5 per cent (S.D. ± 5.2 per cent) ; and in Stage a single patient 
of 16 suindved. The standard deviations were determined on each year’s sur- 
vival figures. The proportions of the total material in each of these stages 
is shown at the bottom of the tables. 

Two patients with Stage III tumors were not treated. One refused and 
one died with uremia and septicemia before treatment could be begun. Six 
patients ndth Stage IV tumors were not treated. Pour of these had hopeless 
distant luetastases and two died of intereurrent disease before treatment. All 
of these "are included in the calculation of the absolute survival rate. All are 
dead. An attempt was made to treat all others but, for various reasons, a 
further 15 patients had therapy which was stopped before what could be con- 
sidered adequate therapy had been delivered. 


Table I. Reportable CARCiNOXfA op Cervix Uteri, Stages I-IV. .fiusoLUTE Results 


PATIENTS 




SURVIVAI. IN 

YEARS 




1 

2 

3 

4 

5 

6 

7 

8 

9 

1939 

52 

No. 

48 

42 

38 

36 

35 

34 

33 

32 

31 



% 

92 

81 

73 

69 

07 

65 

63 

61 

60 

1940 

08 

No. 

47 

40 

36 

36 

34 

34 

32 

32 




% 

69 

59 

53 

53 

50 

50 

47 

47 


1941 

72 

No. 

55 

43 

36 

34 

34 

31 

31 





% 

76 

60 

50 

47 

47 

43 

43 



1942 

01 

No. 

49 

42 

39 

37 

35 

33 






% 

80 

09 

64 

60 

57 

54 




1943 

44 

No. 

33 

26 

21 

21 

21 







% 

75 

59 

48 

48 

48 





1944 

70 

No. 

53 

43 

37 

35 








% 

76 

61 

53 

50 






1945 

71 

No. 

48 

44 

36 



Irradiation alone, 287 



% 

68 

62 

51 







1946 

58 

No. 

42 

34 




Irradiation plus surgery, 



% 

72 

59 




10 . 



1947 

81 

No. 

60 











% 

74 









Irradiation total 


577 

496 

438 

367 

297 

253 

192 

120 

52 

Survival 



435 

314 

243 

199 

159 

132 

96 

64 

31 

Absolute percentage 


75 

63 

55 

54 

53.6 

54 

50 

53 

60 

Surgery only 


7 

6 

5 

3 

2 

2 

2 

2 

2 

Survival 



5 

5 

4 

2 

1 

1 

1 

1 

1 

Total absolute 


584 

502 

446 

373 

299 

251 

194 

122 

54 

Survivals 



440 

319 

247 

201 


133 

97 

65 

32 

Absolute cure rate 


77 

64 

55 

55 

53.6 

53 


53 

59 

Patients seen 1939-1943 






299 





Patients treated 1939-1943 





291 





Relative cure rate 






55% 
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are roiaglily comparable to Stages I aiul JI while the extensive tumors cor- 
respond to Stages in and IV. 

jSTONRr.I’ORTABIiK CAROIKOMA OK TIIR CK.RVIX 

i") YKAJl SOliVIVAO, IT.EK 
OK T(;,MOB 

14 . paticiiis S or fj? per nont 

.'{1 patients or 0.7 per cent 

45 palicnt.s 11 or 24 per cent 

Comment 

The results of treatment of cervical carcinoma prior to 3930 have not 
been listed. As in other clinics, those sliow a steady improvement with no 
significant change in degree of clinical extension of the tumors over the years. 
Toward the end of this period about half tlie x-raj' dosage and two-thirds of 
the radium dosage which has been given in the present study series were ex- 
hibited. The present study series .shows a significantly greater cure rate. The 
cure rate reported here is significant!}’’ greater tlian that reported by a number 
of other investigators using different techniques but has l)cen equaled by still 
others. 

One would like answers to two questions. 'Wliat are the significant 
features of the present techniques which have improved the results in our 
OAvn material? What are the circumstances under which failure occurs and 
what next move might be made to recognize and attack these? 

There is at present no simple answer to these questions. On the other 
hand, there can be no doubt but that gradual and steady improvement in end 
results is being made. The actual problem lies m what coiild be called the 
critical group of tumors or those which can be almost cured by a given tech- 
nique. This involves a veiy few Stage I tumors but considerable numbers of 
Stages II and III. It is here that attention to detail and accuracy will yield 
a reward in producing the difference between ordinary and good results. 

In this critical or borderline group, there can be little question but that 
accuracy of x-ray dosage to the tumor plays a significant role. The dosage 
which can be delivered to the tumor is limited by the tolerance of the inter- 
vening normal structures. It is only a fraction of that wdiich has been ex- 
perimentally determined as a so-called “tumor destructive dose.” Because 
of the inevitable short focal distance of the vaginal and uterine radium ap- 
plication, and the inverse square of the distance law which limits the amount 
of irradiation energy delivered to depth, one is largely dependent on the x-ray 
with only a small contribution from the radium for the destruction of tumor 
at distance in the pelvic lymphatic system. Overdosage may destro}’’ the pa- 
tient directly, or, what amounts to the same thing, so interfere until normal 
tissue healing that its contribution in the final choking off of partially dam- 
aged tumor cells is interfered with and tumor recurrence results. Under- 
dosage can lead to an occasional cure but the possibilities, particularly in this 
critical group, are not exhausted. Calculation of dosage, then, should start 
with the area at depth to be treated. Our studies have shown that a diffuse 
dose to the pelvis of 3,000 to 3,500 tissue roentgens over about 28 days repre- 
sents the maximum reasonably safe dose. The dosage to skin, the sizes and 
numbers of fields, are calculated for each patient to supply this. This should 
also be the basis for reporting. The total amount of irradiation energy sup- 
plied to the skin is not a useful expre.ssion of the tumor dose. An accurate 
expression of depth dose is essential. If there be any doubt about the inaccu- 
racy of the tumor dose which is based on a guess as to how many units should 
be given to the sldn, the actual measurement of the dose which arrives at the 
cervical tumor is a simple undertaking and may prove surprising. It is true 


'‘Local” 

“Extensive” 

Total 
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Table IV. Reportable Carcinojia or Cervix Uteri, Stage III. jIbsolute Results 


IRRADIATION ONLY i 

PATIENTS 




SURVIVAL IN 

YEARS 




1 

2 

3 

4 

5 

6 

7 

8 

9 


17 

No. 

14 

12 

11 

11 

10 

10 

10 

10 

9 



% 

S2 

71 

65 

65 

59 

59 

59 

59 

53 

1940 

15 

No. 

7 

4 

4 

4 

2 

2 

2 

2 




% 


27 

27 

27 

13 

13 

13 

13 


1941 

23 

No. 

11 

7 - 

6 

5 

5 

5 

5 





% 

48 

30 

26 

22 

22 

22 

■ 22 



1942 

12 

No. 

7 

6 

6 

5 

4 

4 






% 

58 

50 

50 

42 

33 

33 , 




1943 

11 

No. 

7 

3 

2 

2 

' ' '2 i 







% 

64 

27 

18 

18 

18 





1944 

24 

No. 

16 

11 

8 

8 








% ■ 

67 

46 

33 

33 






1945 

21 . 

No. 

16 

10 

7 









% 

76 

47 

33 







1946 

13 

No. 

9 

5 










% 

69 

38 








1947 

13 

No. 

6 











% 

50 









irradiation 


149 

136 

123 

102 

78 

67 

55 

32 

17 

Survival 



93 

58 

46 

35 

23 

21 

17 

12 

9 

Absolute 

percentage 


62 

43 

38 

34 

29.5 

31 

31 

38 

53 


Table V. Reportable C.vrcixoma of Cervix Uteri, Stage IV. Absolute Results 


IRRADIATION ONLY i 

PATIENTS 


- 


SURVIVAL IN 

YEARS 




1 

2 

3 

4 

5 

6 

7 

8 

9 

1939 

1 

No. 

0 

0 

0 

0 

0 

•0 

0 

0 

0 



% 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1940 

6 

No. 

1 

1 

1 

1 

1 

1 

1 

1 




% 

16 

16 

16 

16 

16 

16 

16 

16 


1941 

1 

No. 

0 

0 

0 

0 

0 

0 

0 





% 

0 

0 

0 

0 

0 

0 

0 



1942 

6 

No. 

2 

1 

0 

0 

0 

0 






% 

33 

16 

0 

0 

0 

0 




1943 

2 

No. 

0 

0 

0 

0 

0 







% 

0 

0 

0 

0 

0 





1944 

3 

No. 

1 

0 

0 

0 








% 

33 

.0 

0 

0 






1945 

6 

No. 

0 

0 

0 


i 







% 

0 

0 

0 







1946 

4 

No. 

1 

1 










% 

25 

25 








1947 

5 

No. 

2 









— 


% 

40 




J 





irradiation total 


34 

29 

25 

19 

16 

14 

S 

7 

1 

Survival 



7 

3 

1 

1 

1 

1 

1 

1 

0 

Absolute 

percentage 


21 

11 

4 

5 

6 

7 

12 

14 

0 


The individual tj’pes of tumor will be the siiboect of separate study but 
It might be worth noting here that considering only those who have passed 
the five-year interval since treatment, 52 per cent of 274 patients with 
squamous-cell tumors, 50 per cent of 10 with adenocarcinomas of the cervix, 
and 69 per cent of 13 with squamous-cell carcinomas of the cervical stvunp 
were alive and clinically free of tumor after this interval. 

The patients with nonreportable tumors, or those who had been treated 
elsewhere prior to observation in the Department of Obstetrics and Gynecology 
of the University of Minnesota show little of interest. They are not grouped 
nnder the League of Nations four stages but those described as local tumors 
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impressed by the relationship between the si/e of llie tumor and its local per- 
sistence after irradiation. The large extensive lumor may, on microscopic 
study, look the same as othci’s before trealment and apparently respond 
similarly to the same dose of irradiation only 1o ])ei-sist locally with an ex- 
asperating frecpiency. There is too much detail for presentation here but it 
might be pointed out that of the fifty patients with .Stage HI carcinomas of the 
cervix in this scries who died as a re.sult of the lumor, only five were known 
to have died with the pelvis free of tumor, '^I'liere is a strong .suggestion of 
some interference by the massive tumor with normal tissue healing ability. 
Control of this difficulty would be extremely valuable. 

Summary 

1. Carcinoma of the cervix has been treated at the University of Minne- 
sota Hospitals since the beginning of ]939 by means of daily x-ray therajiy 
followed immediately by intravaginal and intrauterine radium. X-ray is given 
over as close to 28 days as iiossiblc and the flctails of this therapy are ar- 
ranged so as to supply 3,000 tissue roentgens dilTusely to the jielvis in this 
time. This is followed on the day of the last x-ray treatment by the insertion 
of radium which is left in place for 300 hours. Umler ideal anatomical circiun- 
.stanees, .two intrauterine portals in tandem and three vaginal portals in the 
Kaplan coliiostat arc used. Ikicli contains 30 milligrams of raduim for a 
total dosage of 5,000 milligram houi’s. This is decreased as the availability 
of .space for these portals is decreased. 

2. Every single patient has been followed to death or to Jan, 1, 1949. 
Every single patient has satisfactory biopsy control. There is Jio questionable 
carcinoma in the material. 

3. The following results have been obtained on reportable material. The 
League of Nations ela.ssification is used. 

Absolute five-year cure rate, 53.6 per cent (S.D. ± 2.8 per cent) 

.Stage I, five-year cure rate, 80.2 per cent (S.D. ± 4.0 per cent) 

Stage II, five-year cure rate, 54.1 per cent (.S.D. ± 4.8 per cent) 

Stage III, five-year cure rate, 29.5 per cent (S.D. ± 5.2 per cent) 

.Stage IV, only 1 patient of 16 cured. 

4. Adenocarcinomas, carcinomas of the cervical stump, and a few cases 
which were treated with surgery as well as x-ray are included. Because of 
their small number and the surprising similarity of the results with them to 
those of the general group of squamous-cell carcinomas, they do not influence 
the expression of results. 

5. The techniques described have significantly improved the results pre- 
viously obtained and are recommended. 

' The essential follow-up studies on wliich tliis report is based were only possible because 
of financial support generously made available by the Minnesota Division of the American 
Cancer Society, Inc. 

Discussion 

DE. DANIEL MOETON, San Francisco, Calif. — The results which Dr. McKelvey 
has reported are excellent. Indeed, they are better than any that I know of. In attempting 
to account for the superiority of his figures one will naturally ask oneself certain questions. 
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tliat wliat is finally required is an expression of effect on tlie tumor or of bi- 
ological dosage and that this is varied by many other considerations than 
dosage expressed in physical units alone. But unless this latter is as accurate 
as possible for the tumor-bearing area at depth under consideration, then all 
subsequent controls of accuracy fail. To interpret into a tumor dose the state- 
ment that 10,000 roentgens in air have been given to the skin produces a sense 
of frustration not unlike reaching out the window for the moon. 

A similar word of warning should be said in regard to radium dosage. 
Again, the biological effect and not the physical dosage must be considered. 
Both normal tissue and tumor recover from the effects of appropriate amounts 
of irradiation energy. TJnfortunateljq there is reason to believe that the re- 
covery of tumor from sublethal doses is more rapid than that of normal tissue. 
If this were the onl}’- factor concerned, the more rapid the delivery of a tol- 
erated dose, the greater the advantageous differential of sensitivity might be 
expected to be. Clinical testing of this has led to the conclusion that ‘there 
are other factors concerned and that something between single dose and in- 
finitely prolonged therap 3 ^ is desirable. It Avas someAAdiat arbitrarily decided 
to use for this studj’" continuous therapj’’ Avith about 28 da3’'s of x-ra3>' folloAA’^ed 
immediatety 133’^ 100 hours of radium application. The time factor is excluded 
as a variable from one patient to another. The results AAdiich it has produced 
are presented. The 3 ^ seem to have been significantly better than the reported 
results of some other types of time distribution and consequentB’’ are recom- 
mended. To prove that this is the most important feature of the results ob- 
tained is of course impossible. 

_ The value of hospitalization throughout treatment is difficult to assess. 
It is expenswe. But it alloAA’-s the earl3’' recognition of sometimes dangerous 
disturbances. It has alloAA^ed treatment of the tumor to be driven through 
Avhei'C considerations of safety AA^'ciild have demanded interruption in the out- 
patient. It has alloAA’-ed dietaiy control, particularty of the protein intake, 
Avhieh may AA’-ell be important, and AAdiich is noAv being studied. In general, 
it contributes to the accuracy of the handling. 

In Avhat direction should one turn for further improvement? It is obvious 
that surgery and irradiation must both cA^'entually be supplanted by a more 
effective attack. In the meantime, the search must go on for methods of im- 
proving the effectiveness of the tools Avhich are presently available. There 
can be no doubt but that accurately applied irradiation offers the most ef- 
fective of such tools and that the surgical approach should be restricted to 
special circumstances. The problem noAv is to define objectively these special 
circumstances and some progress is being made here. It is hard to become 
concerned about the very early tumors since they can be effectively treated by 
either surgery or irradiation. Irradiation has consistently failed AAuth the 
Stage IV tumors in spite of the fact that in a significant proportion of them, 
the host ma3’- be destro3’'ed AAdiile the tumor is still apparentl3=^ localized to non- 
Autal though useful pelvic structures. Information as to the effectiA’-eness of 
very radical surgery for these tumors must be obtained as soon as possible. 
Most gynecologists have satisfied themselves that this sort of procedure can 
be done Avith reasonable safety and not too much in the way of undesirable 
aftereffects. 

The study of the material here reported makes it perfectly clear that the 
greatest single improA’^ement may be expected to come from the solution to tAV’^o 
problems. Some method must be found AAdiich aaIII alloAA'- recognition at least 
by the time therapy is complete of those tumors AA’-hich Avill fail to respond to 
irradiation. Histological studies on material^ taken on the_ da3^ x-ray is com- 
pleted and radium applied haA^'e been of questionable Amlue in our hands. And, 
second^ one cannot study such material as is presented here without being 
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cure iji securing nclcquide irradiution uiul in Kupervisiiig llio general lieuKh of liis jjatienfs. 
All too often wo are inclined io regard a patient who has carcinoma as “another case of can- 
cer” and to neglect diet, the condition of the blood, etc. Jt is well known that anemic pa- 
tients tolerate irradiation badly. Nat women with (hick abdominal ivall.s require mare irradi- 
ation to the skin, to treat the cervix adequately, than do thin women. X-ray equipment niusl 
bo standardized at regular intervals of at least every six months. 'J’hese machines get out 
of order atid deteriorate. As connections become less eflicient and the tubes get older, tlie 
exposure time must bo increased in order to deliver the same dosage a.s when the equipment 
was now. In the case of radium filtration, the distance between the radium tube ami the 
lesion being treated must be taken into consideration as well a.s (he time during which the 
radium is applied. 

DR. KARL WILSON, Rochester, N. Y.- — I would like to see a little more attention paid 
to the selection of radioresistant turnor.s, and (hat is a difiicult thing to do. The histology is 
not the entire picture. You take a biofjsy and j'ou think (he (tirnor is radiosensitive. You 
treat that patient by irradiation therapy and the result is not what you want so you say it was 
radioresistant. 

It has been our custom for the last year in the follow-up of treated patients to take 
repeated vaginal smears again and in general we find that when a patient has been suc- 
cessfully treated, the smear quickly becomes negative. On this basis I am not prepared to 
make a positive statement but I susp(‘ct that if, eight weeks afer irradiation therapy has 
been completed, wo can still demonstrate cancer cells, wc regard it ns radiore,si.«lant, and that 
may be the group of patients who may be suitable for surgical ire.almcnt of their carcinoma 
in Stage I or II cases. 

DR. Y'lLLIAJI P. IIEALY, New York, N. Y. — This report is most stimulating, at least 
to us who carry out irradiation therapy in the treatmcjit of (“.'ircinorna of the cervix. Dr. 
McKelvey has presented the best end results we have hc.ard of. I was very much interested 
and pleased with the point ho makes of j)reliminary roentgen irradiation. This is carried out 
in his cases first and is finished before radium is applied. At the lilemorial Hospital wc 
brought that out many years ago. AVc emphasized also the importance and value of biopsies 
taken at intervals during the course of roentgen therapy to show the regressive effect of such 
treatment on the tumor. I was interested in the fact tiuit on the last day of roentgen therapy 
they start radium therapy. Wo have found it desirable with a similar amount of roentgen 
therapy to delay the radium application about ten days. 

Dr. McKelvey emphasized that adenocarcinoma and squamous carcinoma of the cervix 
respond in a similar w'ay to irradiation therapy. We have found that this is true: that there 
is no difference whatsoever in response of adenocarcinoma or squamous carcinoma: that the 
< response depended entirely upon the clinical classification of the case and not on the histologic 
structure of the tumor. 

I think that possibl}' one of the most important factors in his excellent end results is 
the fact that his patients arc hospitalized throughout their term of therapy. That must be 
a very important item in leading to better end results. Y’'e could not do that for the same 
reasons stated by Dr. Morton, but I do think that having the patient under the observation of 
one competent person or a team of two or three competent men throughout the course of 
therapy and under close observation after hospitalization will increase the percentage of 
favorable results. 

DB. LEWIS C. SCHEFPEY, Philadelphia, Pa. — I shall only emphasize one phase and 
that is the use of preliminary x-ray irradiation. At the Jefferson Clinic we have found, after 
w'e had gotten away from the hit-or-miss use of radium and x-ray interchangeably, in the 
series which we could evaluate most recently on the basis of adequate x-raj’ irradiation, that 
our over-all results had increased from 25 to 38 per cent, in spite of the fact that our Stage I 
and II cases together are in the neighborhood of only 12 per cent. We also can evaluate on 
a five-year basis a series of cases in which both external and transvaginal irradiation was used 
as a peliminary to radium and this group has shown no increase in salvage results with respect 
to the addition of the transvaginal route. 
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First, are tliere features of the treatment technique itself which set it apart from others and 
to which one may attribute an improved response? Second, are there other factors inherent 
in the material which might be responsible? In answer to the first question, Dr. McKelvey 
has pointed out that certain features of the treatment and general management of the patients 
have been fairly constant, and therefore deserve attention as possible contributors to the 
excellence of the results. I refer to (1) the fixed plan of irradiation, involving as it did a set 
dose of both x-ray and radium given over exactly the same length of time in each individual 
ease, and (2) hospitalization during the entire treatment, allouang for careful observation, 
prompt treatment of anemia, infection, etc., and proper nutrition. I am not certain that a 
fixed plan of irradiation is actually superior to one involving some individualization, provided 
that the individualization is adminstered by one who thoroughly understands the problem. 
However, the fixed plan wiiich was followed seems to have been a happy one, involving reason- 
ably adequate doses of both x-ray and radium, in favorable proportions. Since tlie fixity in the 
time element was the most constant and outstanding feature of the irradiation we cannot fail 
to recognize its possible importance. Hospitalization during treatment is of definite value, I 
am sure. The biggest drawback to such a plan in most institutions and for most individuals 
is the expense, not only in money, but in bed space. Nevertheless, I believe that the results 
at Minnesota are sufficiently outstanding to stimulate more adherence to such a plan. 

With regard to the second question, I should like to exhibit the following table which 
compares material and results from the Minnesota Clinic with those from the University of 
California Clinic, and the composite figures in the last (collated in 1939) Annual Report of 
the League of Nations Health Organization. 


CASES 

INCIDENCE OP THE VARIOUS STAGES 

FIVE-YEAR SURVIVALS 

IN PER CENT 


MINN. 

CAIilP. 

h. 

OPN. 




STAGE 

NO. 

1 % 

NO. 1 

% 

NO. 

t % 

MINN. 

CALIF. 

L. OP N. 

I 

94 

(31.6) 

114 

WiTtltM 


(11.6) 

81.1 

65 

56.1 

n 

109 

(36.6) 

197 

(35.8) 


(27.8) 

54.1 

48 

37.3 

III 

78 

(26.3) 

177 

(31.9) 

4,414 


29.5 

24 

22 

IV 

16 

( 5.4) 

67 

(11.8) 



6 

4.4 

4.4 


297 


555 


10,970 


53.6 

39.9 

26.7 


It is obvious that the group of cases reported by Dr. McKelvey contains a much 
lower proportion of advanced cases (Stages III and IV) than do either of the other two 
series. This in itself will inevitably make a considerable diiference in the final salvage in 
favor of the Minnesota series. In turn, the University of California material is better than 
that represented by . the composite figures, and in turn the five-year salvage is considerably 
better. Perhaps there have been differences in interpretation of what constitutes the various - 
stages of advancement; however, such differences could hardly account for the vast dif- 
ferences in the figures. I would like to believe that education is responsible for more and 
more earlier diagnoses. If this is true then we must compliment Minnesota for being so out- 
standing in this respect. 

Another point of interest in the comparison is that Dr. McKelvey ’s results are also 
superior in the individual stages. This may be due to actual superiority in the technique of 
treatment, as discussed previously. It is not entirely understandable, however, since the 
greatest superioritj' is noted in the early stages, especially Stage I, in which differences in 
technique should have the least effect. I would like to suggest that Minnesota women may 
bo more responsive to irradiation than some others. This is not meant to be facetious since 
''^'nst differences in tissue and tumor susceptibilities to irradiation, due to unknown factors, 
have long been recognized. 

It is my belief, tlien, that the superiority of the results reported should be attributed 
not only to the technique and management employed, but also to other factors which relate 
specifically to the type of material involved, and possibly to other unknown factors. 

dr. CHARLES A. BEHNEY, Philadelphia, Pa.— -Dr. SIcKelvey’s paper gave mo the 
impression that perhaps his better results may liave, at least in part, been due to his extreme , 













FURTHER STUDIES ON THE EFFECT OF IRRADIATION THERAPY 
FOR CARCINOMA OF THE CERVIX UPON THE 
URINARY TRACT- 

Houston S. Evkhktt, M.D,, C. Bkunakd Brack, ]U,D., and 
Gkorgk J. Farukr, M.D,, JjAKTi.AroRi:, 

(From the Departments of Gynecology and Fadiology of the Johns Hopkins University 

and Hospital) 

I N 1939 ^ve reported our ob.sei-vatious upon ilw cfl'ccin of cnncinonin of the 
cer\dx and its treatment upon Ihe urinary tract. In that study we had at- 
tempted to examine urological ly patients .subjected to irradiation therapy 
for carcinoma of the cervix before the institution of treatment and at various 
intervals ofter com]detion of therapy. Forlj'-six ])atients were so studied be- 
fore treatment, and the conclusion draAvn from that study was that evidence 
of ureteral obstruction before the institution of treatment constituted an ex- 
tremely grave pi’ognostic sign. 

Since some of the patients studied before treatment died before sufficient 
time had elapsed to make posttreatment studies woi-lh Avhile, and as others 
failed to cooperate, only 33 patients were studied urologically subsequent to 
completion of iri-adiation therapy. Of these, 16, or 48.4 per cent, showed some 
evidence of ureteral obstruction and J8, or 54.5 per cent, some type of bladder 
lesion. In only about 15 ])er cent, however, were the ureteral ob.structions 
sufficiently severe to be of clinical importance, and in only 20 per cent were 
the bladder lesions of serious clinical significance. 

At the time of this report le.ss than five years had elapsed in most of the 
patients since the irradiation therapy had been administered, but as the^’’ ap- 
peared to be clinically well of carcinoma it Avas assumed that the effects observed 
upon the urinary tracts Avere the result of irradiation daiuage rather than of per- 
sistent or advancing carcinoma. We have felt that it is noAV Avorth A\ffiile to 
restudy and re-evaluate this group of cases to determine to Avhat extent Ave 
Avere right in assuming freedom from carcinoma and therefore assigning the 
urological lesions to irradiation damage. In the course of this restudy Ave haA^e 
found that one patieiit originally designated as exhibiting only a mild bladder 
reaction has subsequently developed veiy dense ureteral strictures, and an- 
other patient, who at the time of the original report shoAved no urological 
lesions, as late as 1946 developed AmsicoAmginal and rectovaginal fistulas and 
complete occlusion of one ureter AAuth large hydroureteronephrosis on the op- 
posite side (Fig. 1). 

♦Presented at the Seventy-Second Annual Meeting: of tlie American Gynecolog-ical Society, 
Hot Springs, A^a., May IG to IS, 1940. 
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DE. JOSEPH BAEE, Chicago, 111. — ^AVill the .speaker evaluate vhat continuous hos- 
pitalization does which cannot be done on an ambulatorj' basis with a carefullj' observed 
record? 

DE. McKELVEY (Closing). — It is impossible to be certain of the significance of any 
one specific factor. This study was designed to test a given set of circumstances. I do not 
know why there are so many early cases in this material but I think I know one reason. I 
am satisfied that in those Departments of Grjmecology ^vhere the histology on material ob- 
tained from the clinic is checked by a gjmecologist there is an increase in the number of 
early cases found. More of the tissue is likely to be examined. The material presented to- 
day passed through both the Departments of Gyneeolog}' and Pathology and separate reports 
were placed on the record. There are some tumors which have been found b}' smear but none 
of this material appears bi this five-year cure group. 

There is no question but that meticulous care of the patient and of the irradiation details 
pays off. It appears that the amount and time distribution of dosage play a part but it is 
impossible to prove it. 

Dr. Wilson put his finger on one important problem. How can we recognize those 
tumors that will be radioresistant? The histologic studj' of tlie tumor immediatcl}' after x-ray 
therapy is completed has not proved accurate in our hands. It would be of enormous value to 
be able to recognize early those tumors which null recur locally. No accurate method is pres- 
ently available. A study on the effect of protein feeding is now under way. IVe know what 
part protein plays in major surgery and perhaps it does the same here too. Local recurrence of 
tumor may well be due to a deficiency of normal tissue response rather than tumor resistance 
to irradiation energy. TJie adequacy of normal tissue nourishment could be very important 
itself. 

Follow-up smear study has been useful. It will recommend itself to all who have 
attempted to deal with biops}- material from patients who have been irradiated. The diffi- 
culty of obtaining adequate biopsy material and often of interpreting it is common knowledge. 

Dr. Baer has asked for an evaluation of continuous hospitalization for these patienis. 
In answering this, it should be pointed out that tlie dosage wliich was used was clinically 
determined. There is considerable e.xperieuce with lower dosages and the older material at the 
University of Mnnesota Hospitals was used for this control. Larger dosages than tliose here 
reported have been used by the author experimentally. These produced too frequent damage. 
The conclusion was that even the massive dosage used on the patients reported here produced 
on occasion sufficiently serious disturbances to require hospitalization for early recognition 
and treatment. It was twice the dosage previously used and, frankly, we are afraid to give 
it without detailed observation. There are many patients in wliom, because of their specific 
circumstances, one would not dare to continue massive therapy without close observation. It 
appears to be very important to avoid interruption of the course of therapy, and hospital- 
ization has helped in accomplisliing this. Agranulocytic leucopenia is of sufficiently frequent 
occurrence to justify hospitalization. Those who haA'e seen these patients die of leucopenia 
will agree that daily determination of white blood cell counts under exactly similar circum- 
stances is necessary. It is difiicult to interpret white counts taken at any time of the day. 

It is hard to avoid being convinced that diet plays a part, probably in maintenance of 
normal tissue response to the 'tumor area. All have seen the cachectic patient with a groat 
tumor that can be blown out with irradiation therapy but which simply continues to grow 
from the margin. Local tissue reaction is important and the dosage given must be kept un- 
der the amount which results in destruction of normal tissue. But local tissue nourishment is 
probably equally important. Have you tried to force food into these patients? It cannot be 
done adequately at home but can be accomplished by. trained hospital staffs. It is astonishing 
to realize how much can be done by explaining these things to the patient. 

It is admitted that this has been an expensive form of therapy but in our experience it 
has paid off by comparison with other techniques used. There are better bases than cost on 
■"■111011 to determine the details of malignant disease therapy. 



910 


IDVIOllETT, BRACK, AND BA]?BKH 


Am. J. Obst, & G)'nec. 
Novcmli'f, 1949 


Table I. PxtEsuNT Status of Cases Siiowino UnoixxorcAL Lesioxs FoiiLowixc BiUAprATiox 
FOR CAKCINOMA of THE CERVIX, Befortep ix 3939 



total 

BLADDER 

1 liESlONS 

URETERAL 

OBSTRUCTION 

1 PRESENT STATUS 

LOCATION OF LESIONS 

PA- 

TIENTS 

SE- 

VERE 

MILD 

m 

MILD 

LIVING 

DEAD 

I/)ST 

Bladder lesions only or no lesion 

7 

3 

3 (3 no 
lesion) 

0 

0 

G 

0 


Ureteral obstruction only 

G 

0 

0 

n 

4 

3 

2 


Bladder lesions and ureteral ob- 
struction 

10 

5 

0 

G 

4 

0 

r, 

0 

Total 

23 

8 ! 

8 

8 

8 

32 

7 

4 


Notes: 1. One living patient has recurrent carcinoma in right iliac lyrnpli node.s 

after 11% years. 

2. The 4 lost patients arc assumed to he dead of carcinoma. 

3. Five of the dead patients arc cither known or assumed to ho dead of 
carcinoma. 

4. Two of the dead patients were proved hy autopsy to have Iiad no residual 
carcinoma (Fig. 2). 

5. These two plus eleven living patients free of carcinoma make 1.3 patients 
availahle for tlie present analysis. 


Table II. Lesions Presently Existing or Existing at Time of Dimtii in the Thirtef.n 

Cases Available for Present Analysis 


Vesicovaginal fistula 
Complete occlusion of one ureter with 
functionlcss kidney 
Ureteral stricture witli marked hydro- 
ureteronephrosis 

Ureteral stricture with slight or mod- 
erate hydrourcteroneplirosis 
No lesions (original mild bladder le- 
sions only) 


4 (2 with rectovaginal fistula) 

3 (2 of the.se are in patients Avifh 
vesicovaginal fistula) 
o 


4 


4 


Since 1940 oiir standard teclmique for irradiation of carcinoma of the 
cervix has been the application of two doses of radium of 2,400 mg. hr. each 
with an interval of two weeks between the two applications, for a total of 
4,800 mg. hr. An occasional patient has been given 4,000 mg. hr. in a single 
dose. For each application 100 mg. of radium element are used. A rubber 
tube containing two 25 mg. radium capsules in tandem is placed in the cervical 
canal, and a linen plaque containing 50 mg. of radium is placed against the 
cervix. The type and arrangement of the radium tubes in the plaque depends 
on the size of the cervix. The filtration has varied between 0.5 and 1.5 mm. 
of platinum plus 1 to 3 mm. of rubber for that in the intracervieal tandem. 
The vagina is always packed very tightly and carefully to hold the plaque in 
place and to remove the bladder and rectum as far as possible from the 
radium. The bladder is kept constantly empty by means of a retention catheter 
as long as the radium is in place. 

Except for the hopelessly advanced group who are treated palliatively 
with deep x-ray therapy pnly,_all of the patients have received a combination 
of radium and roentgen irradiation. For the x-raj’’ therapy two anterior ab- 
dominal and two posterior fields measuring 15 by 15 cm. are used. Because 
of danger of damage to the head of the femur we have never used lateral fields. 
Prior to 1941 all eases were treated at 200 KVP. At each treatment 200 r. 
measured in air were given over each of two fields, and the treatments were ad- 
ministered three times a week until a total of 8,000 r. measured with baekscatter. 
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Number S 

For this studj^ we have divided the patients into three groups according 
to the location and nature of the original lesions (Table I). From this table 
it will be seen that there were 13 i)atients in whom the evidence is piactically 
incontestable that the carcinoma was cured. 



Fig. 1. 


Fig. 2. 


Kg. l._K M. (Oaso 11889T), treaM a 

and Augest, 193T. In 1939 the patient was fistula with complete occlusion of the 

complications. In 1946 she developed a la^'Se j. evidence of stenosis of the left ureter in 

right ureter. The pyelogram made March 24 ' 19 D. shmvs e% stenosis, 

the intravesical portion. The patient has been treated ^vAinrrram made three year- 

^ V, m nute intravenous pyelogram maae unee ic 


The present or ultimate status o£ the urinary tracts in these 13 patients 

is shown in Table II. , . . 

Shortly after the completion of the study reported in 1939, the technique 

of irradiation therapy, especially that of radium administia ’ 

unaerwent a radical change. The patients included in «ie 1939 ^ ^ 

been treated as ambulatory patients with the rapid a minis i a ion o 
ation using large quantities of radon. The total dosage a rninis eie 
patient varied considerably, but in nearly all cases was ^ 

that which we are giving now. An average dose was , ’ _ , 

istered hy the use of 3 gm. equivalents ot radon for a penod of one ho^^^ 

Many of the patients with early lesions received no x-ray „* inarv tract 

dosages received by all patients ultimately showing evidence 
damage are contained in the tables in the 1939 lepoit. 
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or 2,000 r. to each field, had been given. The factors were a skin-target 
distance of 50 cm., and a Thoraeus filter equivalent to 2 mm. of copper plus 
1 mm. of aluminum. The half value laj^er was 1.9 mm. of copper. 

Since 1941 most of the patients have been treated at 400 KVP., with 250 
r. being administered to each of two fields three times a week until a total of 
10,000 _r. measured with backseatter, 2,500 r. to each of four fields, has been 
administered. The S. T. distance has been increased to 70 cm. and a Thoraeus 
filter equivalent to 3 mm. of copper plus 1 mm. of aluminum is used. The half 
value layer is 5 mm. of copper. 

In those cases with Stages I or II carcinoma the radium is administered 
first and the roentgen therapy is started two weeks after the second radium 
treatment. In the more advanced eases the x-ray treatments are administered 
first and followed by radium therapy as described, if there has been a satis- 
factory response to the roentgen therapy. 

^ For the sake of comparison, we wish now to present the findings on uro- 
logical study of those patients treated during the years 1940 to 1942, inclusive, 
who survived for five years or more subsequent to their initial treatment. The 
absolute five-jmar survival rate for these three years has been 26 per cent. 
The results of these studies are shown in Tables III, IV, and V, and may be 
simimarized as follows : 


Table III. Number of Patients Treated in 1940-1942, Inclusive, Who Have Survived 
5 Years or More, Showing Results of Pretreatment Urological Studies, 

AND THE Late Recurrence of Carcinoma 


stage op 
carcinoma 

NUMBER 

SURWVING 

NUJIBER WITH 
PRETREATMENT 
UROLOGICAL 
STUDIES 

CONDITION OP URINARY 
TRACT 

LATE 

RECURRENCE 

AFTER 

5 YEARS 

NORMAL 

DILAT 

UNILAT. 

ATION 

BILAT, 

1 

24 

15 i 

8 

6 

1 

2 

II 

9 

5 




2 

III 

10 

6 


3 


1 

Total 

43 

26 

1 16 i 

9 

1 

5 


Table IV. Posttreatment Urological Study op Patients Treated 1940-1942, Inclusive, 
AND Surviving More Than 5 Years, Who Had Been Subjected to 
Urological Examination Before Treatment 


condition op upper urinary tracts before and after treatment 


STAGE OP 
CARCINOMA 

NORMAL BEFORE 
AND AFTER 

DILATATION BEFORE 
AND AFTER 

dilatation AFTER 
ONLY 

NORMAL AFTER 
ONLY 

I 

3 

5 

0 


II 

1 

1 

1 

Late recurrence 


m 

2 

1 


1 

Total 

6 

7 

1 

1 


Table V. Posttreatment Study of 7 Patients Treated in 1940-1942, Inclusive, Who 
TTA n Hot Been Studied Urologically Before Treatment 



[ CONDITION OP URINARY TRACT 

STAGE OP 


1 DILATATION 

CARCINOMA 

NORMAL 

UNILAT. 

BILAT. 

I 

2 

2 


II 

2 

1 


in 




Total 

4 

3 

0 
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No bladder nlccration.s or vesicovaginal b.stnlas have as yet occurred in 
any of these patients. We saj^ as yet because, even though six to eight years 
have elapsed since treatment in all of them, we have seen such bladder lesions 
develop as late as twelve years subsequent 1o treatment. Of the lolal group 
of 149 patients treated in the three years under consideration, 10, or 6 per cent, 
developed vesicovaginal fistulas. None of these 10, however, .survived ns long 
as five years, and all of them arc assumed to have died of carcinoma. 

In this group, then, we have found no urological lesions that can be con- 
clusively attributed to irradiation therapy. IVe must conclude, therefore, 
that the technique and methods of adminisl ration of flic irradiation Iherapy 
used during the years under consideration were far superior to those pre- 
viously used in so far as the jircvention of post irradiation urological complica- 
tions is concerned. 



Fig. 8. 


Fig. 9. 


Fig. 8. — ^A. M. (Case 234772). 
months after treatment showing 
obstruction. 


Stage I carcinoma. Riglit pyelogram June 2. 1942. eight 
iiydroncplirosis apparently due to ureteropelvic junction 


Fig. 0.— Intravenous pyelogram Dec. 17, 1947, of the same patient illustrated in Fig. 8. 
There has been progression of the hydroneplirosls. but it is producing no s>'mptoms and the 
patient Is apparently well of carcinoma. Obstruction in this region could hardly result either 
from the carcinoma or its treatment. 


During the war years due to shortage of personnel and more particularly 
to tlie frequent almost complete unavailability of x-ray films for use except in 
the most urgent eases, the routine urological study of cases with cervical car- 
cinoma was discontinued. The patients treated, therefore, during those years 
will never be available for accurate statistical analysis as regards urological 
damage. Since the war, however, the routine urological studies have been 
resumed, but sufficient time has not elapsed to permit a study of these patients 
to be of any statistical value. 

Since 1945 we have treated a small series of 39 eases with somewhat 
larger doses of radium. This second technique differs from the one described 
above in that the lower 25 mg. tube in the intracervical tandem is replaced by 


tVolum^SS .v^^TJEIN'AilY TEAOT A^STD lEEADIATION FOE CEEVIX GAECINOMA 
rNumber S', ■ ■ ■ 


survived more than five years after their original 
feeaimeht::;^^ of these were studied urologically before treatment 

(Table 16 the urinary tracts were normal. In 10 there was evidence 

bf blight "breterai stricture with slight hydroureteronephrosis which in all but 


oneiwaf junnate^^ Twenty-two patiente have been studied urologically since 
treatment; "a^ two exceptions these studies have been made more than 

five .years 'Since treatment. Fifteen of these were from the group studied be- 
fwe treatiheh^^^ IV). In 13 there was no essential change in the urinary 

tractsr.between 'the pretreatment and posttreatment studies, six being normal 
andj?seyen;bhomng mild unilateral hydroureteronephrosis in both studies. 
,()hefpatient;wKose upper urinary tracts were normal before treatment showed 
ailarge^fuiibtionless left hydronephrosis seventy-two months later (Figs. 3, 4, 
afid ,5)’'but="hah subsequently developed further evidence of a late recurrence 
in the left" iHk lymph nodes. The ureteral obstruction in this patient was the 
first' evidence suggesting possible recurrence. Another patient with original 
'StagellHciearcinoma and a moderate left hydroureteronephrosis now shows an 
^sentiail^normal urinary tract on that side (Figs, 6 and 7). 




//.jo-vS 






-I:-': 






Ffi-i ' • : r. ' rT.‘ .r 


„ • I’lg. 6.— V. M. (Case 276359), Stage III carcinoma. Pretreatment intravenous pyelogram 
Nov.'. 13 , 1942, showing moderate left hydronephrosis. _ 

Fiff. 7;— Intravenous pyelogram Nov. 10, 1948, of the same patient Illustrated in mg. 6. The 
patient has been clinically well of carcinoma for more than six years, and there has been com 
Plete regression, of the left hydronephrosis. 

; \ Seven , of the jiatients studied subsequent to treatment had not been sub- 
jected- to pretreatment studies (Table V). In four of these the urinary tracte 

are normal' In one there is slight right hydronephrosis.^ In one_ mth a late 

icj Q -fimo+innlfiss riffht kldneV. 


it .was:’ first discovered eight months after treatment, but which is apparently 
due to ureteropelvic junction obstruction and therefore is not related to tne 
.carcinoma or. its treatment (Figs. 8 and 9). 
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could be attributed at least i)artb' <o tlie radiation tliei-apy. It is felt that 
the majority of these patienls showing radiation i-caetion at tlie present time 
will evenually have a good j)ostradiation result, it being too soon after treat- 
ment to be sure of the final rcsjjonsc to therap3'. However, two of these pa- 
tients, including one of those who died, suslained severe damage to the urinaiy 
tract, which we feel should be mentioned i?) Ibis report. 



nrn.^n:’Tn.' l' fh' i ‘1* i.‘ u u u b'l... 

Figr. 11. — Shows the distribution of intensity of irradiation from x-ray and radium for the 
following: conditions: Tlie x-rays are delivered in 200 r. doses measured in air through tjvo 
posterior and two anterior pelvic fleld.s 15 by 15 cm., each acid receiving a total of 2.000 r. The 
factors are 200 ICVP., 50 cm. skin-target distance, Tlioraeus alter equivalent to 2 mm. of copper 
plus 1 mm. of aluminum. The radium is administered in one intracervlcal tandem preparation 
and one contracervlcal plaque. Tiie Orst contains two 25 mg. tubes with a wall thickness of 1 
mm. of platinum and 3 mm. of rubber. The second consists of ave 10 mg. tubes with a wsm 
thickness of O.D mm. of platinum. Two applications are administered, each consisting of 1,200 
mg. hr. of intracervlcal and 1,200 mg. hr. of contracervlcal radiation. 

This is the teclinique used in 1010 and the earlier part of 1011. Later in 1011 and in 1012 
the radium technique was the same but the x-ray dosage was that shown in Fig. 10, The 
ave-year survivors among the patients treated in these years have siiown no urological damage 
attributable to irradiation. 


Case 1. — A 25-year-oIcl Negro, para ii, complained of periodic intermenstrual bleeding 
of one year ’s duration. One month before coming to the clinic she bled continuously for ten 
days. Lower abdominal pain had been present for five months. Examination revealed a 
deeply lacerated cervix with a hypertrophied anterior lip, and a granular lesion measuring 2 
cm, on the left side of the cervix. The fundus was normal and was free, but there was 
induration in the medial part of the left parametrium. A biopsy was reported '‘Epider- 
moid Carcinoma of the Cervix, Transitional Cell Type,” and a diagnosis of carcinoma of 
the cervix, clinical Stage II was made. The patient was given two radium treatments of 

3.000 mg. hr. each at two-week intervals, and this was followed by the usual course of 

10.000 r. of deep x-ray therapy at 400 KA'^P. Five months after treatment was started a 
small ulcer was noted on the cervix, and the parametrium on both sides were found to be 
quite indurated. A month later she developed persistent rectal bleeding and anemia re- 
quiring blood transfusions, and eight months after treatment was started she was found 
to have a rectovaginal fistula. In order to put the bowel at rest a colostomy was done 
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a 50 Dig'. tiibG, Diaking a total of /5 iDg. of radium applied to the cervical 
canal. The same tjTie of 50 mg. eontracervical plaques described above are 
used, so, that, in all, 125 mg. of radium are applied for two applications of 
3,000 mg. hr. each. The filtration has varied between 0.5 and 1.5 mm. of 
platinum, plus 1 to 3 mm. of rubber in the case of the intracervieal tandem. 
The x-ray dosage and technique in this group have been the same as that de- 
scribed for the former group after 1941, that is, a total of 10,000 r. measured 
vdth backscatter, administered from a 400 machine. The isodose curves 
for this technique are shown in Fig. 10, and may be compared vdth those for 
the original technique of 4,800 mg. hr. of radium and 8,000 r. of x-ray from 
a 200 K\^P machine shown in Pig. 11. 



, ,, Fig. 30. — Shows the distribution of intensity of irradiation from x-ray and radium for tlie 
loiiowing conditions: The x-rays are delivered in 250 r. doses measured with backscatter 
o two posterior and two anterior pelvic fields 15 by 15 cm., each field receiving a total of 

AoOO r. The factors are 400 KVP., 70 cm. skin-target distance, Tlioraeus filter equivalent to 
4 mm. of copper plus 1 mm, of aluminum. The radium is administered in one intracervieal 
tandem preparation and one eontracervical plaque. The former contains one 25 mg. and one 50 
tng. radium capsule with a wall thickness of 0.5 mm. of platinum and 3 mm. of rubber. The 
Plague consists of five 10 mg. tubes with a wall thicknes of 0.5 mm. of platinum. Two appii- 
cations are administered, each consisting of 1,800 mg. hr. of intracer\'icai and 1,200 mg. hr. of 
contraeen'ical radiation. This is the technique which was used in the thirty-nine patients who 
showed a high percentage of severe irradiation reactions. 

In both this chart and Pig. 11 the intensity of radium irradiation is shown toy the heavier 
concentric circles, and that of x-rays by the lighter cum'es. The intensity of radium irradiation 
is expressed in ry, and the depth doses from x-radiation, expressed in r,l. represent percentage 
values derived from the total dosage, which are expressed in r. measured in air. 


In the group of cases ti’eatecl with the smaller radium dosage (4,800 mg. 
hr.), the incidence of radiation necrosis of the cervix severe enough to cause 
apprehension has been approximately 4 per cent of the eases treated. In the 
39 cases ti'eated with 6,000 rag. hr. of radium, 12 cases showed moderate to 
severe radiation necrosis of tlie cervix or other reaction such ns induration in 
fhe parametrium or cul-de-sac, an incidence of 31 per cent. Thus an increase 
in the total radinra dosage from 4,800 to 6,000 mg. hr. resulted in an increase 
in pelvic irradiation reactions from 4 to 31 per cent, with two deaths which 
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felt in this case that surgery rva.s contraindicated becati.se of the medical complicalionfi, 
and irradiation therapy ivns msed in its place. 

On Oct. 28, 3047, a sharp conization of the cervix rvns done in order to supply ad- 
ditional tissue for microscopic examination. Study of this tissue revealed an early invasive 
carcinoma of the cervi.v, of ba.sal-ccll typo. Ininiediatcly after the conization the patient 
■was given .1,837 mg. hr. of intracervical radium Ihcraiiy with one 2.'5 and one HO mg. radium 
capsule in tandem in a rubber col. ISTexl day 3,225 teg. hr. were given contracervically, 
and two weeks later 1,800 mg. hr. were given intracervjcally and 3,200 contracervically 
using the same technique. Ectween 33ec. 2, 3047, and .7an. 28, 1048, the patient was given 
a total of 30,000 r. of deep x-ray therajiy over four pelvic portals- The patient was well 
for six weeks when she returned complaining of abdominal pain on urination, and pelvic 
examination revealed induration and fixation in the left parametrium. Three months after 
treatment was completed she had a .sudden profuse vaginal hemorrhage and wn.s admitted 
to the hospital. On examination there was a large irradiation ulcer replacing the corvi.T, 
and a largo ve.sicovaginal fistula measuring 3 to 4 cm. in diameter. Profuse bleeding 
continued from the edges of the nicer in .spite of continued packing with Gelfoam gauze, 
and it w’as finally necessary to ligate the anterior branches of botiv hypogastric arteries 
in order to control the hemorrhage. It ^vas discovered at operation that there was a 
moderate right hydrourcter, and the right iirclcr was (ransplanted to the sigmoid colon 
to preserve the function of the right kidney. Since ojieration the patient has done well 
except for an episode of vaginal bleeding from the border of the vc.sicovnginal li.stola in 
October, 3948, It has been decided to tran.splant (he left ureter to the colon eventually, 
but this procedure has been po.stponed becau.so it is feared that the anesthesia may in- 
fluence adversely the course of the pulmonary tuborculo.sis, which is doing well at the 
present time. 

Wo feel that the cxlonsivc damage to the urinary tract ns well ns to some of the 
other pelvic structures in this ca.se is due as much to the fact that radium was applied 
immediately after the conization of tlio cervix ns to the large dose of radium that was 
used. Wo have since discontinued both of these 2 >rocedure,o. 

Comment 

The main objective of iri'acliation therapy of carcinoma of the cervi.v 
should be, and no doubt is, to obtain as high a salvage rate as possible, and at 
the same time to avoid' inflicting serious damage npon normal tissues. The 
purpose of a study of this type is to try to determine if possible ■what factors 
of technique of irradiation therapy are most likely to achieve this objective. 
From this study and others gathered from the literature, it -would seem that, 
of the t-wo components of the treatment, variation in the amount of radium 
irradiation administered, and more especially in the time required to admin- 
ister it, is of more importance than variations in the x-ray therapy, pro-\dded 
excessive x-ray dosage is avoided. In the earlier series, many of the patients 
■who developed severe urinary tract damage had received no x-ray therapy, 
and several of them had received less than 3,000 me. hr. of radon. Ho-wever, 
in all of them the radon had been administered rapidly -withoiit anesthesia, 
and therefore without the possibility of as careful packing of the -^mgina as can 
be accomplished in the anesthetized patient. 

In our second sei'ies of patients who received 4,800 mg. hr. of radium 
and 8,000 to 10,000 r. of x-ray there Avas no urinary tract damage in the pa- 
tients who survived five years or more, but the radium was administered by 
two 24-hour applications of 100 mg. of radium Avith an interval of tAvo Aveeks 
betAveen treatments. In our third small series of patients Avho received the 
same x-ray dosage, but in Avhom the radium dosage Avas increased to 6,000 mg. 
hr. by increasing the amount of radium by 25 per cent, but leaving the time 
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but the patient continued to bleed profusely. An attempt was made to ligate the hypo- 
gastric arteries but because of the adhesions and induration in the pelvis, they could not 
be isolated. An intravenous pyelogram at this time revealed a functionless right kidney, 
and on C3'stoscopic examination a No. 6 ureteral catheter would pass for only 2 cm. up 
the right ureter. The patient died siiddenlj' the next daj' after an exsanguinating hemor- 
rhage. Autops}^ revealed massive induration and fixation of all the pelvic structures. 
There was a large rectovaginal fistula, and in the riglit parametrial region was an irregu- 
lar cavity measuring 4 cm. in diameter. A segment of the right ureter the length of the 
cavity was completel}' destro3'ed, so that the remaining upper and lower portions of the 
ureter communicated with the cavit3" (Fig. 12 ). Numerous microscopic sections from the 
pelvic organs failed to reveal an3’- persistent carcinoma cells. This case is undoubtedl3" 
one of rectovaginal fistula, destruction of the ureter with functionless kidne3'-, and death 
resulting from irradiation therapy. 



Fiff. 12. — Autopsy specimen from a patient dying of hemorrhage from the bowel nine 
months following irradiation treatment (C.OOO mg. hr. of radium and 10,000 r. of deep x-ray 
uierapy at 400 ICVP.) for Stage II carcinoma of the cen'ix. Note the necrotic cavitation in the 
nght broad ligament region and complete destruction of a segment of ureter in the same region. 
There was also a large rectovaginal fistula. No remaining carcinoma was found in the sections. 

Case 2. — Our second recent case of severe damage to the urinaiy tract is that of a 
38-year-old Negro para iii with an old histor 3 ' of right pulmonar 3 ' tuberculosis for which 
she had had the right lung collapsed by pneumothorax for six 3 'ears. There was also a 
history of essential hypertension. She was seen in Januaiy, 1947, complaining of menor- 
rhagia, and was examined man 3 ^ times between Januar 3 " and October of the same 3 'ear. 
During this period a total of four biopsies was taken, the first and last of these showing 
intraepithelial carcinoma. In October, pelvic examination revealed a cervix which was 
covered with normal-looking mucosa. The fundus was on the upper border of normal in 
size and both adnexa were normal. Although it is customar}" in our clinic to^ treat nou- 
invasive carcinoma of the cervix by means of the modified V ertheim operation, it was 
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Discussion 

DE. JOHN B. MONTGOAIEEY, Philadclpliin, Pa. (Ijv invitation),— Dr. Everett’s 
tlireo groups of carefully studied paticnt.s .show clearly the accidental effect of various 
plans of irradiation therapy of carcinoma of the cervix u])on the urinary tract and sur- 
rounding tissues and also demonstrate the value of rc])oatcd urologic studies in the man- 
agement of this lesion. In his fir.st group of patients comparatively small amounts of 
irradiation with radium administered quichly resulted in a rather high incidence of urinary 
tract and local tissue damage. On the other hand, larger amounts of irradiation admin- 
istered less rapidlj' in conjunction with x-ra}' therapy have provided adequate treatment in 
the second group with practicnllj’ no urinaiy tract damage that could he attributed to the 
irradiation. In Dr. Everett’s third group of patients, it is interesting to note that, in the 
presence of roentgen therapy, administered as 2,a00 r. to each of four portals, increasing 
the radium dosage from 4,800 mg. hr. to 0,000 mg. hr., or apparentlj' by only 25 per cent, 
resulted in a tremendous increase in severe local tissue reactions. This increase was ac- 
complished b}’ adding 25 mg. of radium to the lower half of the 50 mg. tandem application 
to the cervical canal, thereby actually doubling the dose in the area that was alreadj' re- 
ceiving the most intense irradiation by virtue of the cross fire from the 50 mg. jilafpie 
placed against the cervix. This is shown graphically in the isodose curves that Dr. Everett has 
prepared but has not had time to present. The resulting high intensity irradiation ai)plied 
to a small area probably was the main factor in producing the severe local reaction. Dr. 
Everett’s present plan of administering deep roentgen therapy (2,500 r. to each of four 
portals) followed or preceded by the application of 4,800 mg. hr. of radium in two doses 
of 2,400 mg. hr. each at two-week intervals has proved to be far superior. This plan is 
similar to that in use on the Division of Gynecology in 'J'hc .Jefferson ^Icdical College 
Hospital, except that we apply 3,G00 mg. hr. of radium at one sitting beginning three to 
four weeks cificv completion of roentgen therapy. 

Since 1942, we have endeavored to increase this amount of irradiation to the cervix 
without damaging the bladder bj- supplementing the external irradiation (2,000 r. to four 
portals) prior to the local radium application (.3,(100 to 4,000 mg. hr., intracavitary and 
interstitial) by transvaginal roentgen therapy (2,000 to 2,500 r.). The incidence of local 
tissue injury, following this plan, has not yet been evaluated but it is our impression that, 
although there may be some increase in bowel irritation of moderate degree, there has 
been no increase in injuries to the urinary tract. 

This experience of Dr. Everett in applj-ing increasing amounts of irradiation to the 
cervix in the hope of accomplishing more complete destruction of the tumor no doubt has 
been shared by many of us. It is often difficult for the gj'necologist, who bears heav}' re- 
sponsibility in treating these unfortunate women, to realize that there is an optimum ir- 
radiation dose bej’ond which even comparatively small increases may be harmful. On the 
other hand, some individuals are unusually susceptible to irradiation therapy and may 
suffer severe tissue damage from a dose that is well tolerated by others. This was clearly 
illustrated by two of our patients who were treated in .June and .July, 1939. Both were 
moderately obese white women. One was 51, the other 44 years of age. Each had a 
squamous-cell carcinoma of the cervix of approximatelj* the same extent, Stage II or early 
Stage III, Schmitz. Six weeks after the administration of deep x-ray therapy in the form 
of 2,000 r, to each of four portals radium was applied according to our usual plan. One 
50 mg. capsule screened with 1.5 mm. of platinum was inserted into the cervical canal and 
ten 10 mg. needles screened with 0.5 mm. of platinum were inserted around the periphery. 
The usual application of 3,600 mg. hr. was increased to 4,500 mg. hr. One patient de- 
veloped .slight local necrosis and mild bladder symptoms but recovered and is now well 
and apparentlj' free of disease. The other patient developed extensive local necrosis and 
died of sepsis seven months after treatment. Autopsy revealed extensive necrosis of all 
pelvic tissues but no evidence of carcinoma. 

The value of repeated urologic study is shown most clearly by Dr. Everett in the 
group of patients who were treated with high-intensity radium therapy prior to 1939. 
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required for administration the same, there has been a high percentage (31 per 
cent) of severe postirradiation reactions. 

At the University of Maryland Hospital from which Diehl and Hundley 
have reported no demonstrable evidence of urinary tract damage, and where 
the technique of radium application Avas A’-ery similar to ours, 6,000 mg. hr. of 
radium are routinely giA^en. HoAA^CAmr, only 100 mg. Avere used for tAvo ap- 
plications of 30 hours each AAdth an interval of three Aveeks betAveen the tAAm. 
This Avas folloAved by 6,000 to 8,000 r. of x-ray AAdiieh Avas repeated after twcHe 
AA’^eeks. In a recent article, Kimbrough and Muckle liaAm reported the results 
of their technique at the Penns 3 dvania Hospital Avhich also consists of the 
administration of 6,000 mg. hr. of radium, using onlj’^ 60 mg, of the element 
AAdiich is left in place for 100 hours either as a single application or as tAvo 
applications a month apart. Their x-raj'' dosage is small, 2,000 to 2,800 r. 
They have encountered a negligible amount of postirradiation reaction. 

_ Morton and Kerner haAm recently described the technique used at the 
UiiiAmrsity of California. Tavo radium applications are administered tAVO 
AAmeks apart. The first of these consists of 150 mg. (three 50 mg. capsules) 
Avithin the cerAux for a total of 3,000 mg. hr. At the second treatment 100 
to .1,50 mg. of radium are applied against the cervix for a total of 1,500 mg. 
hr. Their standard x-raj’" dosage is 12,000 r., 3,000 r. to four peMc fields using 
either a 200 or a 1,000 Ica’-, machine. These authors liaAm reported on all types 
of reactions AAdiich apparently haim been considerablj^ more frequent than have 
been noted bj’- others using smaller quantities of radium over longer periods 
of time. 


Conclusions 


Prom the studj’- here reported Ave belieAm that the folIoAving conclusions 
are justified : 

1. The urological studj'^ of patients before and at repeated intenmls sub- 
sequent to treatment of carcinoma of the ceiwix bj^ irradiation therapy is a 
valuable procedure. 

2. Such studies aid in the estimation of jirognosis, the determination of re- 
sponse to treatment, the early detection of late recurrence of the cancer, and 
the detection of urinary tract damage resulting from the treatment. 

3. The early detection of such irradiation damage to the urinary tract 
makes possible appropriate treatment before ureteral obstruction has ad- 
vanced to such a degree as to endanger the life of the patient. 

4. Eadium is potentially more dangerous than x-ray therapy in so far 
as the production of urinary tract damage is concerned. 

5. The potential danger to the urinary tract and other normal structures 
from radium irradiation is reduced by achicAung the desired milligram hour 
dosage Avith smaller amounts of radium administered over longer periods of 
time. 
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Pig. 10 sliowfi Iho diHlribution of jrrndiulioii to tlic j)elv)8 ■svlten the larger irradiation 
dose, 6,000 ing. hr., -was used in conjunction with 400 kv. x-ray thernp}'. TIio dosage to the 
cervix is quite high and it is not surprising that we ran into a high incidence of irradiation 
reactions with this technique. As Dr. Everett has .slated, the incidence of reactions of all 
types is 31 per cent and there was severe ureteral damage in at least r> per cent. Since 
these patients were all treated since the war, we do Jiot know yet what the live-year sal- 
vage will ho hut we think it will he rc.spectihlc in spite of the high incidence of irradiation 
reactions. Needless to say, we have discontinued this last technique and are now using 
4,800 mg. hr. total radium dosage, in conjunction with 400 kv. x-ray delivered over four 
external portals, and in addition wc are using a vaginal cone angled toward the fornice.s, 
in an attempt to deliver additional irradiation to the parametrium. Dr. Everett and I 
plan to continue this study ajid should have another rcjjort ready In another 10 years. 

DR. J. MASON nUNDLEY, .TR., Baltimore, Md.— Wishing to learn if radiation of 
the malignant cervix produced changes in the ureteral wall, wc began a study* of this 
problem in 1937. A group of 37 patients with carcinoma of the cervix was selected for 
comidcte urological studies. Of these, 11 were in Grade I and 2 of these showed dilata- 
tion of the tract before therap}'; 9 were in Grade II and 1 showed dilatation of the tract 
before therapy; 17 were in Grade Til and 7 of these showed dilatation of the tract before 
thorapj'. 

The patients were then given radium application in broken doses, 3,000 mg. hr. in two 
treatments three weeks apart, making a total of 6,000 mg. hr. This was followed in three 
wmoks by a cycle of deep x-raj' therapy of 7,000 r. Twelve weeks later another cycle of 
7,000 r. was given 

One 3 'car later another urographic stud.v w'as carried out and the following results 
were noted: No patients in Grades I and TI showed development of dilatation. In Grade 
m, 7 patients originall.y showed dilatation; 6 of these showed no appreciable change be- 
tw'een the two urographic studio.s, and the remaining patient shou’cd increasing dilatation 
and eventual death from carcinoma. Of the remaining 10 patients, 4 developed dilatation, 
3 of them djdng wdth carcinoma and associated marked urinary tract dilatation in less than 
two and one-half j'ears. The one remaining patient with jninimal dilatation lived seven 
jmars and three months and died of carcinoma. 

Believing that urinarj- tract change.s, i.c., hj-drourcter and hj-dronephrosis, might 
possibly develop at still a later date, another urographic studj- was carried on bj' the 
intravenous method more than nine j^ears later. Results of this third intravenous 
urographic studj' made on the twentj- survivors follows: One urogram made twelve j'ears 
after the original studj' showed slight increase in degree of dilatation; the remaining pa- 
tients studied showed either normal urograms or no increase in the pre-existing pathologj*. 

Of the original 37 patients investigated at the onset, the survival rate is now as follows: 

One patient was lost track of, having moved to New England after 1946, but at that 
time she was doing well, six years after her first visit. 

Over-all survival, 5 years, 70.2 per cent. 

Over-all survival, 8 years, 54.0 per cent. 

Important factors to be considered for good results are: (1) small amount of radium 
w'ith heavy filtration; (2) prolonged radiation; (3) proper application of pack, and (4) max- 
imal vaginal packing. The proper packing of the vagina is of importance for it occasions 
considerable displacement of the focal point so that the ureter receives a minimum of radi- 
ation. 

In conclusion, we believe, from our studies, that radiation of the malignant cervix plays 
a minimal role, if any, in the production of dilatation changes in the urinary tract. 

♦Note: This article with the exception of the third urographic study appears in Surg.. 
Gynec. and Obst. for December, 1948. 
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These studies revealed not only a relatively high incidence of urinary tract obstruction 
in patients so treated but they have shown that these injuries have persisted and in some 
instances have progressed in the small group of patients who have survived and who ap- 
parently are free of malignancy. The importance of the early recognition and careful 
repeated follow-up study of such lesions cannot be overemphasized. As Dr, Everett sug- 
gests, they are probably due to progressive irradiation fibrosis, yet in occasional instances 
obstruction of the ureter has been the first sign of recurrence of the carcinoma. 

In those patients treated from 1940 to 1942 with roentgentherapy and a less intense 
application of radium, repeated urologic examination revealed no instance of urinary tract 
damage attributable to irradiation. This is an enviable record and it is undoubtedly in- 
fluenced by the care and skill with which the treatment was carried out as wmll as to the 
reduction in the intensity of the irradiation. It is of interest to note in this group that 
coincidental urethral obstruction present before treatment in seven of fifteen patients with 
Stage I carcinoma was not influenced unfavorably by the irradiation therapy. 

Our experience with irradiation therapy in carcinoma of the cervix in general has 
been similar to that of Dr. Everett. The recent figures presented b}' Dr. Scheffey before the 
Medical Societj”^ of the State of Penns 3 'lvania in September, 1948, show a relative five-year 
survival of 3S per cent in patients treated from 1936 to 1943. In 116 patients with all 
stages of carcinoma studied hy intravenous urography, following therapj-, between Sept. 1, 
1943, and Sept. 1, 1945, we found urinaiy tract obstruction in 62, or 53.4 per cent, Approx- 
imatel}’ 25 per cent of the patients who had originallj' Stage I and Stage II lesions showed 
some evidence of ureteral obstruction. All were of mild degree except one which was 
proved later to be due to an c.xtensiou of the disease. More than 50 per cent of Stage ni 
patients and a somewhat greater percentage of those with more advanced lesions were 
found to have obstructions that were considered to be of clinical significance. In the small 
group of our patients who have had urologic studies both before and after treatment, wo 
have noted, as has Dr. Everett, that ureteral obstruction before treatment in Stage m 
patients was a grave prognostic sign, all such patients having died within one year. 

The importance of persistent upper urinary tract damage in patients who have re- 
sponded satisfactorily to irradiation therapy is illustrated by one patient who was treated 
for Stage III carcinoma by our usual planned technicpie in March, 1941. Her convales- 
cence was uneventful but she continued to harm moderate induration in the right para- 
metrium. In Jlarch, 1942, one year after completion of her treatment, she was readmitted 
in critical condition with abdominal pain, distention, and vomiting. The admitting diag- 
nosis was , extensive recurrent cai’cinoma of the cervix with peritontis. Further study 
revealed extensive urinary tract infection with complete obstruction of the right ureter 
and right lydronephrosis. After removel of the kidney, the patient recovered completely 
and is now living and apparentl}' free of malignancjx 

Incidents such as this, which have occurred not infrequently in our experience, to- 
gether with the results of Dr. Everett’s carefully repeated studies, have convinced us that 
urinary tract studies before treatment and at intervals thereafter may be of considerable 
importance in the management of the patient with cervical cancer. 

DR. C. BERNARD BRACE:, Baltimore, Md, (by invitation).— As. Dr. Everett has 
stated, we ai'o convinced that intensity is the most important single factor in producing 
urinary tract damage. Howmver, in our last series of cases where there was an increase 
in the incidence of urinarj’’ tract complications, we increased the quantitj”^ of radium dosage 
to the cervix and to the paracervical tissues as well as increasing the intensitj' of the ir- 
radiation. This is illustrated by Fig. 11 in Dr. Everett's paper, which shows the intensity 
of the irradiation with our original technique. The dosage was verj’- high 34,500 r. deliv- 
ered to the tissues at the center of the cervix. However, with this technique, we had 
little urinarj’- tract damage. The incidence of vesicovaginal fistula was 6 per cent. The 
•incidence of all complications was 11 per cent and did not exceed 17 per cent in any one 
year. The corrected five-j’-ear salvage over a three-j'ear period was 26 per cent and in one 
year was almost 33 per cent. 



THE LYMPHATIC SPREAD OF CARCINOMA OF THE CERVIX AND 
OF THE BODY OF THE UTERUS- 

A Study of 420 Necropsies 


Erle I-Ienriksen, M.D., Los Angeles, Calif. 

(From the Department of Ohstctric.i and Gynecology, University of 
Sonthern California Medical School) 

T he revival of interest in the surgical Ireatinent of carcinoma of the 
cervix®’ ‘'®’ empliasizes the need for furtlicr study of this disease 

on an anatomical and pathological basis. Unfortunately, there is no exact means 
of determining the true extent of the clinical spread of the cancerous growth, 
except by necropsy. The study of necropsy material has its limitations, but it 
does permit a thorough examination of the ravages of the malignant disease and 
a correlation of the pertinent findings betAveen the treated and the nontreated 
cases. 

The Material 

The 420 cases in this series include 64 cases of adenocarcinoma of the corpus 
uteri, and 356 cases of carcinoma of the ceiwix. The ceiwical scries also includes 
adenocarcinomas of the cervix (fourteen cases) and in addition, carcinoma of 
the cervical stump (thirty-tAvo eases). The series is further divided into the 
treated and the nontreated group.s. “Treatment” consisted of radiation 
therapy, and, in most instances, included x-ray and radium. 

The classification of the League of Nations^" has been folloAved in classifying 
the clinically determinable extent of the cervical carcinoma. The nontreated 
cases are classified according to the clinical interpretation of the extent of the 
disease at the time of the patient’s last admission to the hospital. 

The clinical classification of the treated ease Avas established at the time of 
the first treatment. It is Avell ImoAvn that the clinical estimation of the extent 
of the disease is imperfect and this is substantiated in our study by an error of 
over 25 per cent Avhen the clinical estimate is compared Avith the findings at 
necropsy. In most instances, inflammatory induration of the parametrium A\’as . 
misinterpreted as clinical CAudence of malignant extension. 

Careful lymph node dissections AA^ere done on tAventy-six nontreated and 
fifteen treated eases of carcinoma of the cervix and ten cases of corporeal adeno- 
carcinoma. In each case the nodes AA’ere properly segregated, and in addition 
one block Avas taken through each parametrium. An average of four sections 
Avas made of each block, serial sections being impractical.^®- ObAuously this 
less complete method of examination Avill oA^erlook some metastases. Therefore 
the figures presented in this study may not represent the actual incidence of 
metastases. 

The Lymphatics of the CerAdx (Fig. 1) 

The patliAvays of the Ijunphatic A-^essels and the anatomical sites of the nodes 
have been carefully studied by many observers.^^’ •‘o- From our ob- 
servations it is permissible, Ave belieAm, to separate the Ijnnphatic nodes into 
primary and secondary groups. 

•Presented at the Seventy-Second Annual Meeting of the American Gynecological Society, 
Hot Springs. Va., May 16 to 18, 1949. 
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DR. EVERETT (Closing). — Our objectives in these studies are to determine the best 
method- of irradiation to acquire the higliest salvage rate and at the same time avoid destruc- 
tion of normal tissues. I would have been very much interested if Dr. Mclvelvey had men- 
tioned complications in his studies. From our study I would think his complications would 
he very low because he uses verj* small doses of radium over a long period of time, and our 
studies would seem to indica'te that that is the answer. 

Dr. Hundley is fortunate in not having had many urologic complications, but he lias 
given the radium slowly. I believe that we have proved that if you step up the speed with 
which you give irradiation you get complications. We have worked on this for nearly 
twenty years. Our results have improved and in another ten years I hope to be able to 
bring in a report witli a salvage rate equaling Dr. JiIcKelvey's and with no urologic com- 
plications. 
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I. The Primary Group . — , 

A. The Parametrium: The presence of small lymph nodes along the major 
lymphatic trunks traversing the parametrium is constant enough to permit their 
inclusion as a separate chain of lymph nodes. 

B. The Paracervical (Ureteral) Node: Located near the cro.ssing of the 
uterine artery and the ureter, this node Avas not recognizable in S per cent of 
the treated cases and in 3 per cent of our nontreated cases of cendeal carcinoma, 

C. The Hypogastric Nodes: The unifonnly small nodes in this group vary 
in number and location, and are located along tbc course of the lnq)Ogastinc vein, 
near its junction with the extciaial iliac vein. 

D. The Obturator Nodes: The.se arc frequently described as one large node 
(Leveuf’s node'®). AVe have found as many as three distinct nodc.s, a.s.sociatcd 
with the obturator vessels and nerve, near the obturator foramen. 

E. The External Iliac Nodes: This group varies in number from three to 
eight nodes, Avhich tend to be uniformly larger than the nodes of the other 
groups. Usually located in the sulcus between the external iliac artery and 
vein, they may be found entirely on the mesial surface of the vein. 

II. The SecondaryJyj:oiLp.=7 

A. "H'Tie~Sacrdl~Nodes : This group includes the several nodes in the sacral 
concaAuty and on the sacral promontory. 

B. The Common lUac Nodes: The.sc vary in number and location, but 
usually lie on the mesial and lateral .surfaces of the common iliac A^essels, just 
below the bifurcation of the aorta. 

C. The Inguinal Nodes: These include the deep and .superficial femoral 
lymph nodes. 

D. The Aortic (Periaortic) Nodes: These extend from the level of the 
bifurcation of the aorta to the diaphragm, and they lie on the superior and the 
lateral aspects of the aorta. 

The lymph channels and node sites are often variable due to the ever-present 
intercommunicating subsidiary vessels and the relatively inconstant locations, 
exhibited by some of the major nodes. It was also not uncommon to find 
anomalous nodes along the Ijunph vessels connecting the major node groups. 
These intercommunicating vessels account for the unpredictable sites of some 
of the metastases. 

The lymphatic vessels draining the cervix converge at the level of the junc- 
tion of the cervix and the corpus to foi-m the paracervical plexus, from Avhich 
main trunks pass laterally, and folloAv the direction of the uterine veins. Between 
these main trunks are intercommunicating vessels, Avhich permit the occasional 
by-passing of a major node group located along the main lymphatic route.* 

Channel 1:' Arising from the paracervical plexus and following the direction 
of the uterine artery, this channel connects Avith the paraeerAueal, the external 
iliac, and the obturator nodes. 

Channel 2: This channel also arises from the paracervical plexus, folloAA's 
the course of the uterine vein posteriorly, to terminate in the hypogastric nodes. 
Intercommunicating vessels permit frequent metastases betAveen the hypogastric, 
the obturator, the external iliac, and the sacral node groups. 

Channel 3: This is a smaller and less constant channel Avhich passes foi’Avard 
and then baclnvard along the uterosacral folds on both sides of the rectum, to 
terminate in the sacral nodes located in the concavity and on the promontory 
of the sacrum. Though this node group is included as a part of the secondary 
group of nodes, intercommunicating channels frequently permit metastases to 
the hypogastric nodes, before the sacral nodes are iiiA^olved. These subsidiary 
channels are so constant that it is permissible to interpret them as major routes. 

♦Injection of “Pantomine Sky-blue” (B. I. du Pont de Nemours & Co., Inc.) into the cervix 
prior to laparotomy frequently permits an easy tracing of the lymph channels and the localizing 
of the nodes. 
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static deposits in the parametrium. There was a total of: thirteen primai-y and 
seven secondary group node metastases and one distant metastasis. That 
lymphatic extension does not occur at a constant rate is supported by the fact 
that unilateral node involvement is not uncommon where tlie parametria are 
equally involved. 

Clinical Stage IV, seven cases: Bilateral involvement of the parametnum 
in six of the eases. Twenty primary group nodes, nine secondary group node,s, 
and six distant metastases were present in this group. 


Table I. Incidence of Node Group Involvement in Tiventy-Si-x Nontkeated Cases of 

Cervical Carcinoma 
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Table II. Incidence of Node Group Involvement in Fifteen Treated Cases of Cervical 

Carcinoma 
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B. Carcinoma, Cervix Uteri, fifteen treated cases (Table II). — 

Clinical Stage I, three cases : The parametrium was fibrous but there wms 
no evidence of metastasis. The channels were suggestively smaller than in the 
nontreated group and several of the nodes were completely hyalinized. One case 
had metastases to the hypogastric groups ndth one small cancerous node in the 
aortic group (two years postirradiation). All of these cases died of uremia 
secondary to ureteral obstruction (twenty-four, nine, and nineteen months, 
respectively, postirradiation). 

Clinical Stage 11, ten cases : Normal parametrium in two cases (twenty-nine 
and thirty-three months) . Marked fibrosis of the parametrium occurred in five 
eases (thirteen, seven, nineteen, thirty-seven, and thirty-three months post: 
irradiation). Nine of the eases had twenty-eight primary group nodes and 
nine secondary group nodes, and seven cases had distant metastases. Seventeen 
of the primary group nodes showed marked hyaline changes. 
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The Lymph Nodes^®- 

• It is difficult ,to interpret correctly the pathological status of a node either 
at operation or necropsy. Enlargement of a node is not patliognoinonic of 
metastasis. Alteration in size may be due to an inflammatory process while a 
small adjacent node may contain carcinoma. As a rule, however, large adherent 
or necrotic nodes are malignant. In this study, the error of our abilit 3 r to 
estimate properlj' the presence or absence of cancer from the gross appearance 
of the node at necropsy was approximate^ 20 per cent. 

Normal Ijmiph nodes vaiy not onlj^ in size and histological structure in 
different individuals, but such variations ma^* be readily noted in the same in- 
dividual. It is not uncommon to And enlarged, but histologically normal nodes 
in close proximity to nodes containing cancerous cells. In this series no constant 
histological changes in the nodes attributable to the effect of irradiation were 
found. The marked fibrosis and ly’^alinization usually' interpreted as an indica- 
tion of the effects of prolonged and intensive irradiation were also present in 
some of the nodes from the nontreated cases. Evidence of node disintegration 
is more common 'in the treated eases. The nodes of 17 per cent of this group, 
located within the accepted range of the effect of irradiation, exhibited no dis- 
turbance of their histological patterns. On the other hand, over 12 per cent of 
the nontreated cases had nodes which showed the changes generall}' attributed 
to the effects of irradiation. It has been impossible, from our observations, to 
determine the amount of irradiation by the changes within the node. Minute 
islands of malignant cells are oecasionaity found within a thickened, fibrous and 
hyalinized node, but we are not prepared to correlate, however, the effect of 
irradiation upon the metastasis. Some of these malignant inclusions appear so 
completely' encapsulated as to prevent further growth, but it is also probable 
that their growth is only' temporarily' restrained. In 4 per cent of the treated 
and 7 per cent of the nontreated ca.ses, we found small glandular inclusions 
interpreted by some as probable islands of endometrial glands. 

Part I 

The careful dissection of the lyaupli nodes and parametria in forty-one cases 
at necropsy offered a fairly' consistent pattern of carcinomatous dissemination in 
carcinoma of the cervix. The size of the series does not permit the indexing of 
the nodes according to their order of involvement, but it is apparent that one 
or both parametria, and one or more nodes of the primary' group, are usually 
involved before metastases extend to nodes of the secondary group. This 
material is set forth briefly. 

A. (7flm‘7i07?ur., Ceruza: Z7#eri, twenty-six nontreated cases (|TableI). — 

Clinical Stage I, five cases; These patients died of conditions unrelated to 
the cervical growth. Though there was no parametrial induration, unilateral 
involvement of the paracervical node was present in two cases. Three of the 
patients had non-neoplastic induration of the parametria with nonmalignant en- 
largement of the prunary group of nodes. 

Clinical Stage 11, six cases: Unilateral involvement of the parametrium 
occurred in five of the six cases, while a.ssoeiated inflammatoiy-type induration 
of the parametrium occurred in four of the cases. Two of the cases had a total 
of seven metastatic nodes, including nodes of the secondary group. Eleven nodes 
showed an inflammatoiy enlargement. Thi-ee of this group died of causes 
.unrelated to the malignant growth ; two died fx’om operative .shock following 
attempted radical surgery; one died of uremia secondary' to unilateral maligiianl 
induration of the parametrium. 

Clinical Stage III, eight cases: Bilateral involvement of tlie parametrium 
occuiTed in seven of the eight cases. Five of these cases exhibited small meta- 
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tascs in the parainetTiuin, and the increased frequency of distant mclastases in 
tine treated group. Therefore, on this small series, it is permissible to deduce 
that the irradiation j^robably desti'oyed some of the local metastases. 

Distant metastases were present in 53 per cent of the treated and 27 per 
cent of the nontreated cases, suggesting the pi’obable ari-esting effect of extensive 
irradiation on the local gi’owth and involved nodes. That too much ci’cdence 
cannot be given this marked vai'iation in incidence is sup]) 0 ]’tcd by the presence 
of distant metastases in 37.8 per cent of tlie treated and 32.5 per cent of the 
nontreated cases in the entire series of 356 cases. This emphasizes the inherent 
danger of statistics based on a few cases. There was no involvement of the nodes 
of the secondary group without metastases present, in the major primary nodes, 
though node involvement was present in Dvo cases where thci’c was no evidence 
of malignant extension to the parametrium. 



Figr. 3. — Incidence of node group involvement in afteen treated cases of cervical carcinoma. 


Part II 

The 356 eases of cervical carcinoma, including the forty-one cases just 
described, are divided into a treated and nontreated group. Of the treated 
cases 42.6 per cent were treated under the auspices of the California Institute 
of Technology, the remainder either at the Los Angeles General Hospital or in 
private clinics. The material is set forth in Table III. 

Node Involvement . — 

The nontreated cervical series had a total of 44.7 per cent involvement of 
the primary group nodes, 39 per cent of the secondary group nodes, and 32.5 
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Clinicol Stage III, one case : Tavo years f olloAving intensive irradiation, tlie 
parametrium Avas fibrous but free of metastasis. Nodes of both groups Avere 
immlved and the patient died of uremia. 

Clinical Stage IV, one ease: Eighteen months after intensiA^e irradiation, 
small isolated nodes AAUth metastatic inclusions Avere present in the parametria; 
there Avere metastases to both node groups and the patient died from tlie metas- 
tases to the lung. 

Node Involvement — 

Correlating the involvement of the lymph nodes in this relatively small 
series of treated and nontreated cases of carcinoma of the cerAdx, studied at 
necropsy, by careful dissection and multiple sections, seA^eral facts are apparent. 
This material is presented in Figs. 2 and 3. 



Fig. 2. — Incidence of node group involvement in twenty-six nontreated cases of cervical 

carcinoma. 


Whereas the parametrium of the patients in the nontreated group rcA’^ealed 
cancerous infiltration in 77 per cent of the eases, it occurred in only 33 per cent 
of the treated cases. The marked irradiation effect Avas manifested by extensive 
fibrosis of the parametrium, though in only approximately 70 per cent of the 
eases did the nodes shoAV any of the changes usually attributable to deep irradia- 
tion. Nor Avere all of the small parametrial nodes containing metastases sterilized 
by the therapy. Whether the unaffected nodes AA^ere sterilized by the radio- 
therapy or Avere free of metastases before treatment cannot be stated. That the 
irradiation has some effect, is demonstrated by the lessened frequency of metas- 
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Fig. 4, — Incidence of distant metastases in 154 nontreated cases of cervical carcinoma. 
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per cent with distant metastases. Tlie treated series had an involvement of 58.5 
per cent of the primary group nodes, 70 per cent of the secondary group nodes, 
and distant metastases in 37.8 per cent of the cases. Though the incidence of 
node group involvement varies considerablj’-, the frequency of distant metastases 
is practically identical. Several factors must be considered in interpreting these 
differences; first, the variation in the time element as regards the clinical classifi- 
cation of the disease; second, the accepted 20 to 30 per cent error in the clinical 
interpretation of the stage of extension ; third, tiie probable importance of radio- 
therapy as an impedimentary factor on the metastatic nodes. 

Table III. Incidence of Xode Group Ixvolvument in 356 Noxtreateb and Treated Cases 

OF Cervical Carcinoma 
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Z7 
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52 

53 

57 

W>]s: 

NON TREATED 

bl 

64 

bl 


TREATED 

58.5 

70 

11. B 


NON TREATED 

44.7 

39 



The involvement of 20 per cent of tlie primary group nodes in the non- 
treated Clinical Stage II cases is higher than expected. Of the 42.6 per cent 
treated at the California Institute of Technology, 50 per cent sliowed a local cure 
within a minimum of three months, a maximum of seven and one-lialf years, 
and an average of 2.8 years, follovdng irradiation. 

Distami Metastases!’ -• 


The frequency of distant metastases in cases of carcinoma of the cervix is 
not widely appreciated. This is especially true of those cases with pulmonary 
or bone metastases. Examining the material in Figs. 4 and 5 it is noted that 
distant metastases occurred in 32.5 per cent of the nontreated, and 37.8 per cent 
of the treated cases. The liver Avas the most frequent site of metastases, with tlie 
bone, lung, and bowel involved in that order. The slight variation in organ 
involvement in the tAVo groups permits no significant explanation as to tlie 
effects of irradiation. 

The unusual sites include the brain AAith occasional blindness. ScA^ei-al of 
the cases Avith bone metastases AAvre treated as primary destructive bone lesions. 
There AAms primaiy iiiAmb'ement of tlie ureter in 2.1 per cent of the eases."’ The 
possible Avide dissemination of the disease is further emphasized by the presence 
of metastases in the skin of the chest, the axillaiy nodes, the cervical nodes, the 
pituitary gland, and the parotid gland. The inAmh’ement of the left supra- 
claA-icular node (VirehoAv’s node"’") in the iiresence of cervical carcinoma is of 
interest since this node is usually mentioned as a common site of metastases from 
cancer of the stomach. 
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The Assigned Cause of Death 

In 1843, Dowccs Avrote llial, "patienls rarely die during llie carcinoinalous 
stage of ihe disease; A\dicn they do, it is a consequence of fi-equent licmorrhage.” 
Fifty years later, Dudley staled that, ‘^in the A-ast majority of cases deatli is 
from marasmus or uremia, or holh.” Cullen in 1900 Avrole that, ‘'death is due 
to some intcrcurrent affection, usually to pneumonia or cxtensiA'c renal disease,'’ 
More recently, Warren and EAAdng stated that complications arising from ureteral 
ohstruction is the most, common cause of death. This agrees Avith most ohsen-a- 
tions.®’ 

In this series, uremia Avas the assigned cause of death in 5S,r) per cent, of 
the nontreated. eases and 49.3 ])cr cent of the ti’catcd cases, Howeve)’, an added 

24.3 per cent of the nontreated cases had eAddcnce of uretei’al compression Avith 
hydronephrosis. In the treated series, the secondary ureteral inA'oh'cment. Avas 

29.3 pe 3 ' cent, thus 82.8 per cent of the nontreated and 78. G per cent of the 
treated cases had cA'idcnce of ureteral comjn-cssion and kidney damage.’*’’ 

25, 37, 42 Cachexia, hemorrhage, inte.stinal olrstruction, and peritonitis accounted 
for the remainder of the patients dying as a result of this disease. There Avere 
8.6 per cent of the nontreated and 6.4 per cent, of the treated ca.ses who died of 
causes unrelated to the malignant groAvth, 

Part ni 

Adenocarcinoma , Corpus IJicri, sixty-four cases. — 

The series of sixty-foui- cases of corporeal carcinoma does not permit the 
separation into treated and nontreated groujjs as none of the cases received 
irradiation therapy. The clinical stage of tlie extent of the cancerous groAvth 
folloAA’s the classification of Healey and Cutler, and Avas established at the last 
admission of the patient to the ho.spital. In 14.2 per cent of the cases, the diag- 
nosis Avas not made prior to autop.sy. 

The Lym.j)haiic of the Vtcrus (Fig. 1). — 

The rich plexus of lymphatics draining the corpus uteri converge to form 
three main channels. 

Channel I: The lymphatic vcs-sels from the loAver and midportions of the 
nterus are closely associated Avith the major trunks from the cerA-ix and metas- 
tasize in a similar pattern. 

Channel 11: The lymphatic ve.ssels of the ui)])cr portion of the uterus join 
Avith the Amssels from the adnexa and folloAv the direction of the ovarian Amssels, 
draining directly into the nodes of the aortic group. Suhsidiaiy vessels permit 
involAmment of the primary and sccondaiy node groups, as AA-elfas direct exten- 
sion to the nodes at the leA^el of the renal A'e.ssels. 

Channel III: A lesser route, draining the fuiidus of the uterus, follows the 
course of the round ligament to the deep and superficial inguinal nodes. 

Though there are three distinct channels, the rich anastomoses of lymphatic 
Amssels permits no constant pattern of metastases based on the anatomical location 
of the cancerous groAvth Avithin the uterus. 

Node Involvement . — 

The nodes and parametria of ten cases with corporeal carcinoma AA'cre care- 
fully dissected and studied by multiple sections. The folloAving material is also 
presented in Table IV. 

Clinical Stage I, tAA’o cases : One case Avith a pyometra, probably secondaiy 
to radiotherapy eleven years preAuously for “cerAdcitis,” aaus diagnosed at 
autopsy. The nodes of both groups, including the inguinal nodes, Avere markedly 
enlarged. Several of the nodes exliibited fibrosis and hyalinization, a change 
usually attributed to extensive irradiation. The second patient died from a 
cerebral accident, unrelated to the malignant groAAdh. 
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Fig. 5. — Incidence of distant metastases in 202 treated cases of cen’ical carcinoma. 
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Clinical Stage II, eigliieen cases: One case, with tlic lesion in the lower 
uterine segment, had involvement of the parametrium, the primary and second- 
ary groups, and distant metastases to the liver. Two of the cases had metatases 
lirnited to the secondary group of nodes. Of the five cases with the metastases 
limited to the nodes of the aortic group, four had distant metastases. Eight 
cases had various degrees of pyometra associated with generalized nonmalignant 
enlargement of the nodes. 'VSHiether the a.s.soeiated pyometi-a increases the tend- 
ency to metastasize is questionable, but it is a definite possibility in view of the 
rapid and widespread extension of the inflammatory exudate to tlie lymph nodes. 

Clinical Stage III, four eases: The parametrium and primary group nodes 
were involved in every case. The secondary groups were involved in three of 
the cases. Distant metastases were i^rcsent in one case. 

Clinical Stage IV, thirty-four eases: Carcinomatous involvement of the 
parametrium was present in twenty-four cases. The primary nodes were sites 
of metastases in fifteen eases, the secondary nodes in seventeen cases. In eight 
cases, the metastases were limited to the nodes of the aortic group. Seventeen 
of the thirty-four eases had diffuse peritoneal involvement and twenty-three 
cases had distant metastases. 


Table V. Incidence of Node Giioep Involvement in Ki-xty-Foui: Case.s of CouronFjVL 

Carcinoma 
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The liistopathological changes in some of the ljunph nodes were similar to 
those changes usually interpreted as indication of the effects of irradiation. The 
relative frequency of a pyometra in association with these hypertrophic nodes 
increases the difficulty of the gross interpretation of their exact liistopathological 
status. The variation in size and palpable consistency of the nodes, in the pres- 
ence of corporeal carcinoma, is greater than in suiiilar nodes of the eases with 
cervical carcinoma. Unfortunately, we are unprepared to present the exact 
percentage of difference. 

The route of lymphatic spread presents a fairly consistent pattern. AU 
three channels can be followed in some instances, but for the majority of cases 
the rich intereommimicating vessels ivithin the myometrium permit a frequent 
selection of either main channel despite the localized anatomical site of the can- 
cerous growth. This series emphasizes the tendency of corporeal carcinoma 
metastases to involve directly the nodes of the aortic chain. 

Including the seventeen cases with “frozen pehds,” 46 per cent of the series 
had malignant involvement of the parametrium; 33 per cent of the series had 
metastases to the nodes of the primary group and 36.5 per cent of the secondary 
group. The metastases were limited to the aortic group in 20.6 per cent of the 
cases. Distant metastases occurred in 44.4 per cent of the series. 
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Glrnicol Stacfc II, four cases: Microscopic nietastases were present in tlie 
parametria of one case wJiere tlie primary lesion was confined to the upper third 
of the uterus. This patient died of hemorrliage. In two eases, nodes of both 
groups were involved. One died of pneumonia following upper abdominal sur- 
gery; the second patient died of an acute nephritis. The fourtli case had a 
direct metastasis to the aortic group and a small metastasis in the left adrenal 
gland. The lesion in this ea.se was located on tlie right side of the fundus of 
the uterus. 


Tablk IV. I.N-CIDK.N-CE OK NonE Grouk Invoi.yemkxt i.v Te.v Ca.se.s ok Cokkoreai. CAKCI.VOJr.V 



Clinical Siogc III, tiirec cases: Parametrial involvement occurred in one 
case with nietastases to llie riglit obturator nodes (two nodes). The primary 
lesion was on the posterior wall just above the internal os. The patient died 
from severe cachexia and hemorrliage. In one case where the original growth 
was on the posterior wall of the uterus, nietastases were foiuid in the common 
iliac, the aortic, and the inguinal groups. Tlie patient died of uremia ; the exact 
cause was not determined. In the third case, with the lesion on the posterior 
and right walls of the uterus, the nietastases went directlj* to the aortic group. 
Ca.ses 2 and 3 had, in addition, distant nietastases. 

Clinical Stage IV, one case: Ifiie serosa of the uterus was perforated, but 
no contiguous involvement of the adjacent bowel or peritoneum was noted. 
With the e.xeeption of the paracervical and the obturator nodes, all groups of 
nodes were involved.- Tlie patient had distant nietastases to the liver, mediastinal 
nodes, and the pleura. Death was due to a pyelonephritis. 

The incidence of node and parametrial involvement in the ten carefully 
studied eases of adenocarcinoma of the corpus uteri is presented in Pig. 6. The 
higher frequency of nietastases to the nodes of the secondary group emphasizes 
the tendency of this type of growth to follow the main lymph channels which 
drain directly into the aortic nodes. Intercommunicating vessels account for the 
nietastases to the nodes of the common iliac group. Unilateral and cross metas- 
tases are not infrequent, and do occur, regardle.ss of the anatomical location 
and clinical st age of the disease. 

Despite the conti’ary impre.ssion, local and distant nietastases are not in- 
frequent in cases of adenocarcinoma of the body of the uterus."^’ The 

follovnng brief comments on the observations of sixty-four eases of corporeal 
adenocarcinoma, studied at necropsy, are also presented in Table V. 

Clinical Stage I, eight eases : In one case where the lesion was on the ante- 
rior wall metastases occurred in the right hypogastric group. The parametrium 
was microscopically free of nietastases and it is possible that this unusual site 
represents extension along an interconiniunicating vessel from the ovarian trunk. 
Three of these’ cases had a pyometra with associated, benign enlargement of tlie 
nodes. The incidence of node disintegration is less severe than the changes 
present in nodes affected by intensive irradiation. 
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Distant Metastases (Fig;. 7) 

Distant metastases, including tlie seventeen (26.9 per cent) cases with 
extensive carcinomatosis, were present in 44.4 per cent of the eases. The lungs, 
liver, ovary, bowel, pleura, adrenal gland, and the bones were the most frequent 
sites. The liver and the adrenal gland were the most common sites of metastases 
when the aortic group represented the only node involvement. 



Fig-. C. — Incidence of node group involvement in ten cases of corporeal carcinoma. 


The Assigned Cause of Death®^- 

Death due to causes unrelated to the malignancjr occurred in 15.8 per cent 
of the cases. The assigned causes of death, attributable to the corporeal car- 
cinoma, in order of frequency, were uremia and/or pyelonephritis (25.3 per 
cent), hemorrhage and/or cachexia (17.4 per cent), extensive carcinomatosis 
(15.8 per cent), pulmonary emboli or thrombosis (14.2 per cent), and peritonitis 
and/or intestinal obstruction (12.6 per cent). An additional 12.6 per cent of 
the series had various degrees of hydroureter and hydronephrosis and 28.6 per 
cent of the cases had pyometra ; 14.2 per cent were not diagnosed correctly until 
autopsy. 

Summary 

1. The necropsy study of 420 cases of carcinoma of the cervix (356 eases) 
and the corpus uteri (64 cases) is presented with the incidence of lymph node 
involvement, distant metastases, and the assigned cause of death. 
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Discussion 

DE. J. P. PEATT, Detroit, Jlich. — The accumulation of such a wealth of material 
over a period of years shows a prodigious clTort and faithful devotion to a worthv cause. 
As a result of his investigations, the author must have gained valuable impressions which 
wmuld be difficult to put into words or communicate to others. The presentation of this 
interesting data suggests many questions relating to clinical investigation. It must have 
required considerable restraint not to digress. 

By limitation of the subject to spread of carcinoma Ihrougli the lymphatics other 
pathways have been excluded, namely, continuity, contiguity, and the blood vascular sys- 
tem. Distant metastasis (liver, lung, brain, bone) could hardly he e.xplained bv the 
lymphatic route alone. It seems likely that in many instances spreading occurred by more 
than one route and analj'sis of the cases so indicates. How would consideration of the 
other means of extension have altered the interpretation of Ijnnphatic spread? 

The reported error of approximately 20 per cent in the gross diagnosis of the lymph 
node status at necropsy is interesting. One could hardly expect to do as well at operation 
for the field of exploration is more limited. Yet it is necessary to act on one’s judgment at 
the time, as it would be too long to wait for a pathologic report on each gland removed. 
This error in judging gross appearance of glands might well be used as an argument in 
favor of a radical operation in every case. 

An error of more than 25 per cent in the clinical diagnosis of the extent of carcinoma 
is an important consideration. While the stages of invasion are tvell defined, it ig often 
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2. Careful dissection and multiple sections of the lymph nodes in twenty-six 
nontreated and fifteen treated eases of cervical eai’cinoma emphasize the fre- 
quency of early metastasis, the probable impedimentary effect of irradiation, and 
traces the routes of lymphatic spread. The parametrium was involved in 77 
per cent of the nontreated eases and 33 per cent of the treated eases. Distant 
metastasis occurred in 27 per cent of the nontreated and 53 per cent of the 
treated cases. 

3. In the series of 356 nontreated and treated cases of cervical carcinoma, 
the probable arresting effect of irradiation is emphasized by the difference in 
the node group invoh^emcnt. The incidence of distaiit metastases vaz’ies little 
in the two groups. 

4. The Ijnnphatic spread, from cervical carcinoma, follows a constant course, 
the parametrium, the nodes of the primary group, and finally the secondary 
group nodes, before extension beyond the pelvis. 

5. Uremia, the end result of ureteral compression, was the assigned cause 
of death in 5S.5 per cent of the nontreated eases and 49.3 per cent of the treated 
cases. Evidence of ureteral obstruction and hydronephrosis was found in 82.8 
per cent of the nontreated and 78.6 per cent of Ihe treated cases. 

6. The routes of lymphatic spread of endometrial carcinoma are less con- 
stant. The three main channels permit involvement of the same node groups as 
found in cervical carcinoma, or a by-passing of the primary groups with metas- 
tases directly to Ihe inguinal nodes or the aortic nodes. 

7. Uremia and/or pyelonephritis was the most frequent assigned cause of 
death in cases with endometrial carcinoma. 

8. The disintegrating effects of irradiation does not occur in all of the 
treated cases, and similar changes, though usually of a lesser degree, are present 
in the nontreated cases. Histopathological changes are more frequent when 
there is a history of infection. 

9. Histopathological evidence is lacking to support the claim that metastatic 
nodes may be sterilized by irradiation. The necropsy findings suggest the possi- 
bility of this effect. 

10. The numerous intercommunicating Ijmiphatic vessels account for the 
unpredictable sites of metastases. 
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involved from carcinoma of the endometrium, Tlicrcfore, T think if we are to do surgery 
we must take the same attitude in carcinoma of llic endometrium as we do in carcinoma 
of ike cervix. 

At this moment we are caught in a dilemma. Years ago we did a few radical opera- 
tions for carcinoma of the cervix but we did not have suitable equipment and we had a 
desperate time. The treatment shifted to radium and x-ray and, recentiy, back to .surgery. 
We lacked ability to recognize the importance of the surgical aj)proach and there was a 
lack of knowledge of irradiation reactions. Eventually I think we will land in a position 
where we can say "this patient should be operated upon and this one deserves a decent 
amount of irradiation." Our problem is to select with good reason those cases which 
should be operated upon and those which .should be irrsidiatcd, and this .applies equally to 
carcinoma of the endometrium as it does to carciiioina of the cervix. 

DTt. CHAELES A. BEITNEY, Philadelphia, Pa. — Dr, Henrikscn's careful .study and 
excellent presentation are a great addition to our understanding of the si)read of pelvic 
cancer. In a somewhat similar investigation of 3<>G patients who had died of cancer of 
the cervix, we regarded all extrapelvic lesions as metastatic because we could not di.«tin- 
guish between pelvic metastasis and extension by contiguity. We classified our cases of 
metastases as abdominal, thoracic, and skeletal, and these correspond to the author ’.s 
"distant metastases." The distance from the primary tumor to the most remote point at 
which metastasis will be discovered is influenced by the cellular characteristics of the 
neoplasm and the time the patient sur%-ived after the omset of her disease. In our case.s, 
metastases beyond the pelvis occurred in proportion to the anaplasticity of the tumor cells. 
Extension of carcinoma of the cervix via lymphatics is not unlike invasion of drain pipes 
by roots. If the incurable patient lives long enough, permeation will continue to distant 
regions. 

DE. HENEIKSEN (Closing). — Both the clinical and jiathological evidence points to 
the fact that metastases travel by the blood stream ns well ns by the lymphatics. How- 
ever, to follow the vascular pathways would require years of study far beyond our facilities. 
We, therefore, confined this study to the routes of lymphatic spread and have listed the 
sites of the distant metastases without determining their itinerary. Invasion by direct 
extension is also a very important method of cancerous spread. 

Of the thirty-Wo cases of carcinoma of the cervical stump, it is assumed that three 
of the cases were present at the time of surgery as they were found within six months fol- 
lowing the subtotal hysterectomy. 

The problem of the clinical interpretation of persistent or recurrent postirradiation 
parametrial induration remains unanswered. From observations at necropsy we do not 
subscribe to the tenet that asymmetrical or nodular induration is pathognomonic of residual 
or recurrent carcinoma. Another disturbing fact is that not infrequently a palpably 
normal parametrium contains lymph channels loaded with cancer. 

Occasionally distant metastases are found in the treated cases with no demonstrable 
evidence of local activity. A careful study of the nodes of the primary and secondarv 
groups ndll usuallj" reveal nests of cancer cells within thickened lymph nodes. The gross 
findings in such cases are of little value. 

Eegarding the causes of ureteral ob.struction in the treated cases, compression by 
either the residual or recurrent tumor growth is the most frequent finding; however, in 
this series, 2.2 per cent of the cases showed actual invasion and perforation of the ureteral 
wall. Irradiation may also affect the ureter causing an actual constriction or in the occa- 
sional case, a sloughing of the ureteral wall. 
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difficult to place the lesion in the correct stage bj'' clinical examination. Apparent cures of 
extensive lesions by radiotherapy ma}'- be open to question as to the diagnosis of the stage 
that was treated. Those who combine operation with radiotlierapy will recall instances of 
an error in diagnosis as to the extent of the lesion. 

The source of error varies, as is indicated in the following three examples: A patient 
with carcinoma of the cervix had an apparent extension into the left broad ligament. 
Radiotherapy appeared to shrink the cervical growth but the lesion in the broad ligament 
remained. When the uterus was removed at operation no vestige of malignancy remained 
in the cervix and the mass in the broad ligament proved to be endometriosis. A second 
patient had a carcinoma of the cervix and extensive induration in the broad ligament 
which preoperatively was thought to be malignant. After radiotherapy the induration in 
the pelvis improved. At operation the mass in the ligament proved to be due to a mixed 
infection. A third patient had clinical findings similar to the second patient. In this 
instance the induration of the broad ligament was part of a tuberculous peritonitis. In 
these instances the carcinoma of the cervix was in reality only Stage I or 11 at the most; 
they might well have been classed as Stage III or IV by clinical examination. 

Carcinoma of the cervical stump as mentioned in thirty-two cases, i.e., more than 8 
per cent, is a conspicuous occurrence. Do the records show whetlier the growth was present 
in the stump at the time the fundus was removed? 

Extensive fibrosis of the parametrium was noted as an effect of irradiation. I have 
frequently been puzzled about tlie interpretation of induration in tlie pelvis at the time of 
follow-up examination. It has been assumed that sjonmetrical induration is probably an 
irradiation effect, while asymmetrical or nodular induration probably represents a recur- 
rence of growth. Would the necropsy findings support this assumption? 

Were there any distant metastascs in treated patients who had no local recurrence 
in the pelvis? I had one patient with metastasis to the liumerus discovered eight years 
after treatment. There were no recurrences in the pelvis. 

Ureteral obstruction is an important item. Was it due to recurrence, invasion, or 
constriction by scar tissue? Parametrial involvement was reported in 77 per cent of the 
nontreated cases and only 33 per cent of the treated cases, but ureteral obstruction was 
nearly as common for the treated (78.6 per cent) as for tlie untreated (82.8 per cent). 
Should one infer that damage from irradiation is a cause of ureteral obstructions? 

An important lesson to be learned frojn the material presented' is the necessitj’- of 
caution in comparison of statistics. Even at necropsy there was an error of 20 per cent in 
the interpretation of the gross appearance and 25 per cent in clinical diagnosis of the 
extent of the lesion. At best, statistical statements can only be relative. 

DR. JOE V. MEIGS, Boston, Mass. — I feel very sure, at least I think I am right, 
that when a decision is finally made as to whether these patients should be operated upon 
or irradiated, according to their response to irradiation, that those who are irradiated but 
are radiation-resistant and do not respond well and die of the disease, will have very little 
involvement of the urinary tract. But in those who are sensitive and are given large doses 
and whom we hope to cure, we will cure the local disease but there will be involvement 
of the urinary tract. That is something we must find out about, irradiation sensitivity 
versus irradiation resistance. If ,Dr. Everett 's analysis is accurate, we will find ureteral 
involvement due to irradiation in the sensitive patients and those patients who are free 
of this complication and are radiation-resistant will die of progression of the disease. 

With reference to Dr. Henriksen's paper: In patients with carcinoma of the cervix 
we do a combination of the Wertheim operation and the Taussig operation; in other words, 
a radical hysterectomy with bilateral dissection of the pelvic lymph nodes. I am sure 
that in some cases I have not gone high enough and in some cases I am equally sure that 
I have not gone low enough. I think that is important. 

This is true and important: in our usual operation for carcinoma of the endometrium 
we do a radical total hysterectomy but we do not routinely resect the lymph nodes. To my 
surprise, in one patient in whom I did a radical operation there were positive lymph nodes 
in the external iliac region. Dr. Henriksen's figures show you definitely where areas are 
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The decision to call a particular papillary serous c.yst benign or borderline is 
often difficult to make and inconsistence in this respect undoubtedly furl,licr 
explains the great variation in end results presented from different parts of 
the country It is most unlikely that surgical and radiation techniques in 
various parts of the country are so much different tliat they would produce this 
wide range of results. 


Table I. Statistics of Vaiuous Authors, Five-Year Cure Fates in Cancer of the Ovary 


AUTHOR i 

year 

NUMBER OF CASES 

five-year 

CURE RATE 
(PER CENT) 

Straussman 

1921 

17t 

8.5 

Schafer 

1922 

70* 

13.0 

Ford 

1928 

591 

28.8 

May 

1930 

1 

31.0 

von Peham and Amreich 

1930 

115* 

9.5 

Heyman 

1932 

1341 

31.3 

Anspacli 

1934 

24 

29.1 

Norris 

1934 

44 

50.0 

Harris and Payno 

1935 

51* 

51.0 

Murphy 

1935 

921 

24.0 

Lynch 

193G 

G4 

35.5 

Jacobs and Stenstrom 

1937 

31 

35.4 

Counseller 

1940 

143* 

G5.4 



1181 

50.5 



3G1 

1G,7 

Meigs 

1940 

154 

15.5 

Pemberton 

1940 

114 

32,0 

Jones 

1941 

30 

23.3 

Walter, Bachman, and Harris 

1941 

C3* 

G.3 



Gil 

22.9 

Taylor and Greeley 

1942 

138 

15.2 

Helsel 

1946 

100 

20.0 

Campbell and Singman 

1947 

C9 

13.0 

Swinton and Yancey 

1947 

45 

14.0 

Munnell and Taylor 

1949 

200 

27.5 


‘Surgery alone. 

■i Surgery and x-ray. 
tX-ray alone. 


Table II, The Five-Year End Results op 200 Primary Cases of CiUiciNOMA op the Ovary 
(Sloane Hospital for Women, 1922 Through 1943) 


histologic TYPE 

A 

TOTAL 

cases 

E 

INDETER 

WELL 

WHEN 

LOST 

t 

MINATE 

DIED OP 
OTHER 
CAUSES 

! ^ 

deter- 

minate 

REMAIN- 
DER A-B 

D 

TOTAL 

FH"E- 

YEAR 

CURES 

REI.A.TIVE 

FIVE- 

YEAR 

CURE 

RATE 

D/C 

(PER 

CENT) 

ABSO- 
LUTE 
FIVE- 
YEAR 
CORE 
RATE D/A 
(PER 
CENT) 

Papillary serous 

125 

IS 

1 

lOG 

38 

35.8 

30.4 

cystadenocarcinoma 

Undifferentiated 

22 



22 

0 

0 

0 

papillary adeno- 
carcinoma 

Papillary pseudo- 

15 

1 


14 

9 

G4.2 

60.0 

mucinous cystadeno- 
carcinoma 

Granulosa cell tumor 

13 

2 


11 

7 

G3.6 

53.8 

Dysgerminoma 

3 

- 

- 

3 

1 

33.3 

33.3 

Unelassifiable 

10 

- 

- 

10 

0 

0 

0 

Clinical diagnosis 

12 

- 


12 

0 

0 

0 

(no operation) 
Over-all Totals 

200 

21 

1 

178 

55 

30.8 

27.5 










OVARIAN CARCINOMA- 

A Review of 200 Primary and 51 Secondary Cases 

Equinn AV. Munnkll, M.D., akd Howard C. Taylor, Jr., M.D., 

New York, N. Y. 

(From ihc Sloane Eospital for Women and Ihe Department of Obstetrics and Gynecology 
of the College of Physicians and Surgeons, Columbia University) 

P ROGRESS in improving the survival rate from cancer of the ovary in the 
past two or three decades has been relatively slight. The insidious onset of 
the disease frequently results in its early stages going unrecognized by the pa- 
tient ; it is also often unrecognized as such by the doctor. The site of the lesion 
renders it inaccessible to simple methods of anatomical diagnosis such as smears, 
biops.y, and curettage, as in the case of cervix and corpus uten tumors. It is 
fortunately not a veiy common type of genital cancer, occurring next after 
cervix and fundus in frequency of carcinomas of the female genitals.’'* 

I. Material and Method of Study 

During the period 1922 through 1943 there were 200 cases of primary 
ovarian carcinoma of the ovaiy seen at the Sloane Hospital for AVomen, Both 
service and private patients are included in this number. There also were fifty- 
one cases of recurrent or metastatic (secondary) ovarian carcinoma seen during 
this period. This presentation is concerned only with the primary group and 
the secondary group will be but briefly mentioned. 

The microscopic specimens of these 200 cases were all re-examined so that we 
should have a comprehensive approach to the study. This was done along with 
examination of all the benign papillarj* tumors that occurred during this same 
period. Some reclassiflcation inevitably resulted, with the inclusion of one or 
two tumors not previously called malignant. At the same time the papillaiy 
carcinomas were graded according to degree of histological malignancjL This 
grading involves only the papillary serous group in so far as discussion of end 
results is concerned since the pseudomucinous group was too small to be sta- 
tistically significant if Ijroken down into subgroups. 

Unless otherwise mentioned, all reference hereafter Avill be to the group of 
200 primary eases. 

II, End Results of 200 Cases of Primary Ovarian Cancer 

A review of the literature reveals a marked inconsistency in the five-year 
survival rates of previous investigators. Table I presents a summary of the 
five-year cure rates of others in cancer of the ovary. The wide range of reported 
cure rates is most strildng. The explanation for this variation undoubtedly lies 
in the criteria for making a pathological diagnosis of carcinoma of the ovary. 
Some investigators® feel that any papillary tumor of the ovary is malignant. 

‘Presented in condensed form at the Seventy-Second Annual Meeting of the American 
Gynecological Society, Hot Springs, Va., May 16 to 18, 1949, 
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III. End Results of Fifty-One Cases of Secondary Ovarian Cancer 

The five-year end results of fifty-one cases of recurrent or metastatic ovarian 
carcinoma are presented in Tal)le III. There vere no five-year survivors of tlie 
three patients with recurrent ovarian cancer or of the eight con eases of ovaifan 
carcinoma metastatic from the stomach or colon. The twenty-eiglit cases of 
carcinoma of the ovary metastatic from tlie fundus uteri include tliose with 
both gross or mici’oseopic metastases; nine of tliese lived five or more years after 
treatment was instituted. There was only one case of adenocarcinoma metastatic 
from the breast and one case of a melanosarcoma inetastatic from the eye; 
neither survived. 


Table III. ErvE-YEAit End KE.suLa’.s. Recukkent and Secondauy Ovadjan Carcinoma 


primary site 

total cases 

relative five-year 
CURE rate 

1 ABSOLUTE five-year 

1 CUKE RATE 

Recurrent 

3 

0 

0 

Stomach and colon 

IS 

0 

0 

Fundus 

28 

(0) 37.5% 

' 32.1% 

Eye 

1 

0 

0 

Breast 

1 

0 

0 


No further reference to this secondary group will be made. 

IV. Factors Determining- Prognosis 

A. Histogcneiic Type of Tumor . — 

The importance of the histological type of tumor encountered in deter- 
mining prognosis is evident from examining comparative cure rates in Table 
II and Fig. 1. 

B. Histological Degree of Malignancy . — 

The importance of the histological degree of malignancy in relation to the 
five-year survival rate is most apparent in the 125 cases of papillary serous 
cystadenocarcinoma which made up the bulk of the series. In the course of re- 
examining and classifying the histological specimens of the 200 primary cases 
they were graded according to histological degree of malignancy. The papillary 
serous carcinomas wei-e divided into four grades; bordez-line, Grade I, Grade 
II and Grade III, in order of progressh'ely greater degrees of malignancy. 


Table IV. The End Results of 125 Cases op Papillary Serous Cystadenocarcinoma 
According to Histological Grade of Malignancy 
(Sloane Hospital for Women, 1922 through 1943) 



A 

B 

C 

D 

RELATIVE 

ABSOLUTE 



indeterjiinate 



FWE- 

FH-E- 







Y'FAR 

YEAR 





DETER- 

TOTAL 

CURE 

CURE 



WELL 

DIED OP 

MINATE 

FIVE- 

RATE D/C 

RATE d/a 

histological grade 

TOTAL 

WHEN 

OTHER 

REMAIN- 

YEAR 

(PER 

(PER 

OP malignancy 

CASES 

LOST 

CAUSES 

DER A-B 

CURES 

CENT) 

' CENT) 

Borderline 



1 

19 

17 

89.8 

60.7 

Grade I 



0 

23 

14 


48.2 

Grade II 



0 

18 

4 

22.2 


Grade III 



0 

46 

3 

6.5 

6.1 

Group Total 

125 

18 

1 

106 

38 

35.8 

30.4 . 


Table IV presents the five-year survival rates for this group of papillary serous 
c.vstadenoea.rcinomas and very clearly shows the direct relation.ship between 
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The five-year end results of the 200 eases of primary carcinoma of the ovary 
seen at Sloane Hospital for Women in the period 1922 through 1943 are pre- 
sented irf Table II. Two different simdval or cure rates are given, the relative 
and the absolute. . The absolute survival rate is based upon the total number of 
patients seen. The relative survival rate is derived from the “determinate” 
cases, that is, by excluding patients who died of other disease or who were lost 
to follow-up but well at the time they were lost. In this determinate group those 
who had residual or recurrent disease at the time they were lost are considered 
dead of cancer. 

The over-all relative five-year survival rate for the 200 cases was 30.8 per 
cent and the absolute rate was 27.5 per cent. Papillary pseudomucinous cyst- 
adenocarcinoma and granulosa cell tumors were the two most favorable types 
with relative cure rates for each being above 60 per cent. No five-year survivals 
resulted in those patients with undifferentiated adenocarcinoma, unclassifiable 
carcinoma or those who were not operated upon. Almost two-thirds of the total 
group were patients with papillarj'- serous eystadenocarcinoma; the five-year 
survival rates_for this group are close to the over-all figures, being 35.8 per cent 
relative and 30.4 per cent absolute. 



MONTHS AFTER INSTITUTION OF TREATMENT 

Fig. 1. — Five-year survival curves in carcinoma of the ovary according to histological type. 


Points on a five-year survival curve of the determinate cases were calculated 
for each six months following treatment and the results are shown in Pig. 1.^ 
It wiU. be noted that at the end of one and a half years almost 60 per cent of 
the patients had died and that thereafter the cuiwe drops much more slowly so 
that at the end of five years’ time it has dropped only another 10 or 12 per cent. 
This extensive loss of life within the first year and a half after treatment is 
begun testifies to the malignancy of this type of genital cancer. 

•Attention should be called to the theoretical and practical advantage of survival curves 
of the type shown in Fig. 1. Such cur\'es can be used ’as a baseline for the evaluation or a 
new type of treatment over the old in different types of cancer before five years have elapsea. 
Obviously, the number of cases involved must be of statistical significance. 
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Fig. 3. — Bilateral ovarian cysts treated by bilateral salpingo-oophorectomy. Original patho- 
logical diagnosis was papillary serous cystadenomas. This picture is of the original tumor. 



Fig. 4. — Same patient as shown in Fig. 3. Showing the recurrence twelve years later. Now 
called a low-grade papillary serous cystadenocarcinoma. 
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histological degree of malignancy and end results. The borderline group pro- 
vided the highest percentage of five-year survivors, 89.8 per cent relative and 
60.7 per cent absolute. There was a progressive and rapid decrease in the next 
three groups, 48.2 per cent for Grade I, 21.0 per cent for Grade II, and 6.1 per 
cent for Grade III. Fig. 2 presents the five-year survival curves for this group. 


_i 



MONTHS AFTER INSTITUTION OF TREATMENT 

Fig. 2. — Five-year survival curves for papillary serous cystadenocarcinoma according to degree 

of histological malignancy. 

Although the use of the term “borderline” suggests that there is some 
question as to whether or not the tumor is properly called cancer, it is our belief 
that this group is truly malignant. The “borderline” papillary serous eyst- 
adenoearcinoma has long presented the pathologist with difficulty in maldng 
this decision. By virtue of the fact that there Avere included in this group of 
twenty-eight “borderline” eases those of a fairly uniform liistological appear- 
ance, and since there Avere tAA^o five-year failures among the nineteen traced 
cases, it folloAA^s that the remaining seA'enteen successfully treated eases repre- 
sented true carcinomas. Further support to this impression is gained from the 
fact that there Avere three failures affe?' five years in this group ; further mention 
A\dll be made of these three eases later. Briefly, the criteria for placing a papil- 
lary serous tumor in this borderline group include: (1) some degree of cellular 
anaplasia, (2) exeessh'-e papillary formation, (3) im^asion of the_ stroma by 
adenomatous elements, and (4) some piling- up of the epithelium. Figs. 3 and 4 
are photomicrographs of a case of borderline paiiillaiy serous cj^stadenoear- 
cinoma shoAving some of these characteristics. 

C. Clinical Extent of Disease . — 

The 200 piimary cases Avere dmded into four clinical stages according to 
extent of cancer as determined at operation. Clinical Stage I includes those 
eases Avith involvement of one OAmry alone; Stage II includes those AAuth both 
OAmries inA’'olved; Stage III includes those AAdth one or both OA-aries iiiA^olA^ed 
together Avith spread to pelvic peritoneum or viscera (Fallopian tubes excluded) ; 
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01‘ the nine survivors of five /ears or more in clinical >Slage.s' III and IV 
all but one were of low-grade histological malignancy, h'our were borderline 
serous carcinomas, two were Grade I serous earciJiomas, tAVo were p.sendo- 
mucinous carcinomas and onh’- one Avas a Grade HI .serous carcinoma (Table 
VI). 

Clinical extent of disease is con.siderably deixsiidenl upon the histological 
type and degree of histological maligruniey. The tumors of high-grade malig- 
nancy are more frequently found to have spread o\i1side Ihc ovaries by the time 
the patient comes to operation. 


V. Management 

Some type of surgery was carried out in 18S of the 200 cases. This ranged 
from exploratory laparotomj’- to eom])lete removal of the internal genitalia. 
Surgery remains the fundamental part of the treatment of cai’cinoma of the 
OA^ary. 

A. Surgical Mnnagevieui of ihe VniJaicral Ovarian Carcinoma . — 

Of considerable interest, albeit confusing, is Table VII shoAving the five- 
year surAUAml rates in patients Avilh unilaieral ovarian carcinoma. Of forty-six 
patients Avith only one ovary malignant, one-half had radical .sui’gery performed 
(bilateral salpingo-oophoreetomy and hysterectomy) and one-half had conseiwa- 
th^e surgeiy performed (conservation of the uninA-olved ovary Avith or Avithout 
consei’Amtion of the uterus). The fiA’c-year survival rates for tlie tAvo groups are 
essentially the same, a fact mentioned by previous investigatoi’s.*' None of 
these conservatively treated patients Avas reoperated upon and only nine of 
them reeeiA^ed postoperatiA^e x-ray therapy. Taa'o patients, both Avith unilateral 
pseudomucinous carcinomas, subsequently had normal pregnancies. 


Table VII. Relation of Type of Sukgkky to Five-Yeae Cuke Kate in Clinical Gnour i 

CA.SES 

(One OA’ary Alone Involved) 



CONSERA'ATIA’-E SURGEKY 

1 RADICAL SURGEKY 


TOTAL 

NUMBER 

FIVE-ATIAU CUKES 

TOTAL 1 
•VUMHER 

1 

FIVE-A'EAR CURES 

HISTOLOGICAL - TYPE 

TREATED 

NUMBER 1 PER CE.VT i 

TREATED 

NUMBER 1 PER CENT 


Papillary serous 


carcinoma 


Borderline 

O 

2 

100 

2 

2 

100 

Grade I 

4 

3 

75 

2 

2 

100 

Grade II 

o 

1 

oO 

3 

i 

100 

Grade III 

ti 

1 

17 

7 

1 

14 

Pseudomucinous car- 
cinoma 

3 

3 

100 

6 

4 

67 

Granulosa cell 

6 

4 

67 

3 

3 

100 

Totals 

23 

14 

f.i 

23 

15 

65 


In spite of these results AAdiich seem to indicate that unilateral oophorectomy 
is adequate treatment for a unilateral oAmrian carcinoma that has spread no 
further, AA’^e cannot subscribe to a policy of conservatism in treating such cases. 
To the contrary, it appears probable that some of the failures in the unilateral 
oophorectomy group Avere due to preserAmtion of the apparently sound ovaiy 
and had bilateral oophorectomy been the rule for the one-sided tumors, the 
results in Stage I cases might have been as good as for Stage II. Further, 
there Avere a feAV eases included in this series of 200 patients in AAdiom radical 
surgery Avas carried out for Avhat Avas thought to be a unilateral tumor but in 
whom histological examination of the apparently normal ovaiy revealed micro- 
scopic carcinoma. Had these fcAV cases of gross carcinoma in one ovary and 
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Stage IV includes those with involvement of ovaries and pelvis -with spread to 
the upper abdominal peritoneum or \dseera. ' As stioAvn in Tables V and VI the 
best five-year survival rates are obtained when there has been no spread beyond 
the ovaries. Whether ovarian involvement is unilateral or bilateral does not 
seem important in prognosis. As a matter of fact, the Stage II results are 
superior to the Stage I results but this is probably a statistical accident. What 
is important is the matter of localization of tumor to the ovaries. As soon as 
spread outside the ovaries occurs, the chances for five-year survival drop pre- 
cipitousty. 


Table V. End Eesults of Ovarian Carcinoma Eelated to Extent of Disease 
(Based on Determinate Cases Only) 

(Sloane Hospital 1922-1943) 


CLINICAL STAGES 

TOTAL CASES 

FIVE-YEAR 
NUMBER 1 

CURES 

PER CENT 

Stage I 

One ovary only involved 

51 

30 

59 

Stage H 

Both ovaries involved 

20 

16 

80 

Stage HI 

Extension to pelvic peritoneum 
and/or pelvic viscera 

25 

5 

20 

Stage rv 

Extension to abdominal 
peritoneum and/or viscera 

82 

4 

5 

Totals 1 

178 1 

55 1 

27.5 


Table VI. Pive-Tear Cere Eate in Ovarian Carcinoma Eelated to Extent of Disease 

(Determinate Group Only) 



I 

1 _ “ 

1 ™ 

.1 ^ 



FIVE-YEAR 


FIVE-YEAR 


FIVE-YEAR 


FIVE-YEAR 

msTO- 


CURES 


CURES 


CURES 


CURES 

LOGICAL 

TOTAL 

NUM- 

PER 

TOTAL 

1 NUM- 1 

PER 



PER 



1 PER 

TYPE 

CASES 

BER 

CENT 

CASES 


CENT 



CENT 



CENT 

Papillary 













serous 













cystadeno- 













carcinoma 













Borderline 

4 

4 

100 

9 

9 

100 

4 

3 

75 

2 

1 

50 

Grade I 

6 

5 

83 

8 

7 

87 

5 

1 

20 

4 

1 

25 

Grade II 

5 

4 

90 

2 

0 

0 

2 

0 

0 

9 

0 

0 

Grade EH 

13 

2 

15 

1 

0 

0 

6 

1 

16 

26 

0 

0 

Undifferen- 



j 










tinted 













papillary 













adeno- 













carcinoma 

3 

0 

0 

0 

0 

0 

3 

0 

0 

16 

0 

0 

Papillary 













pseudo- 













mucinous 













cystadeno- 

- 












carcinoma 

9 

7 

78 

0 

- 

- 

2 

0 

0 

3 

2 

67 

Granulosa 













cell tumor 

9 

7 

78 

0 

- 

- 

1 

0 

0 

1 

0 

0 

Dysgermin- 













oma 

1 

1 

100 

0 

- 

- 

0 

“ 

- 

2 

0 

0 

IJnclassi- 













fiable 

1 

0 

0 

0 

- 

- 

2 

0 

0 

7 

0 

0 

Clinical 













diagnosis 

0 

- 

- 

0 

- 

- 

0 

- 

- 

12 

0 

0 

Totals 

51 


58.8 


16 

80 

25 

5 

mm 

82 

4 

4.8 
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gi-ade malignancy limited to tlie ovaries. In localized tumors ol higher degrees 
of malignancy its value is questionable except perluips from the palliative point 
of view. 

Certainly radiation therapy should not be withheld from the apparently 
hopeless case for in two cases in this series it converted inoperable cases into 
operable ones. Both patients had papillaiy serous cystodenocarcinoma, were 
explored and found to be inoperable, given x-raj' therapy and operated upon 
again (one a year later, the other two years later) Avhen clinical examination 
indicated a, favorable change had occurred. One patient is living and well after 
fifteen years ; the other died after four ycar.s, possibly of another disease. 


PAPILLARY SEROUS CYSTAOENOCARCINOMA 
BORDERLINE, GRADE I, GRADE H 



MONTHS AFTER INSTITUTION OF TREATMENT 





lij 



.j 



MONTHS AFTER INSTITUTION OF TREATMENT 


Fiff. 5. — Survival curves — histological malignancy and method of treatment. 

VI. Granulosa Cell Tumors 

There were thirteen gi’anulosa cell tumors seen during this period and 
included in this series. Their inclusion increases the five-year suiwival rate by 
about 5 per cent since it is a tumor generally of low-grade malignancy. Only 
two patients received postoperative x-ray therapy and both died. There were 
only seven successfully treated eases in this group. This is a recurrence rate of 
36 per cent, as compared -with that of 28.0 per cent of Novak and Brawner.^® 
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microscopic carcinoma in the other ovary been treated conservatively, thej’ 
would undoubtedly have significantly lowered the survival rate of the con- 
servatively treated group. 

We agree with the principles of Meigs^® and others, that radical surgery be 
perfoimed if the tumor is papillary except in rare instances where perhaps the 
patient is young and childless. Here, if the gross appearance of the tumor 
suggests one of low-grade malignancy and if the opposite ovary seems perfectly 
normal, the latter and the uterus may be retained. 

We cannot confirm or refute Meigs' belief in the necessity for total rather 
than subtotal hysterectomj^ since most hysterectomies in this series were sub- 
total. Howe'^'er, as a general rule, total hysterectomy should always be the pre- 
ferred routine ijrocedure if for no other reason than to prevent the subsequent 
development of carcinoma of the cervical stump. 

B. Postoperative X-ray Therapy . — 


The value of postoperative radiation has been the subject of considerable 
discussion in the literature on ovarian carcinoma with Avide divergence of opinion 
as to its value. The radiation therapists champion its use both as a palliative 
and curative agent.-’ "• Most gynecologists have no real con- 

viction as to its therapeutic value^’ while a feAV have considered it to be not 
only of no value but actually injurious.®’ 


Five-year survival curves of the determinate eases treated with surgery 
alone and surgery plus x-ray according to histological type and degree of malig- 
nancy and according to extent of disease are shown in Figs. 5 and 6. The two 
factors, histological type and degree of malignancy and clinical extent of disease, 
should be considered jointly in attempting to determine the value of irradiation 
therapj’- as an adjunct to surgeiy in different situations. 


In cases of tumors of loAv-grade malignancy such as borderline and Grade I 
papdlaiy serous cystadenocarcinomas the surviAml curves for surgery alone are 
better than those for surgery plus x-ray. HoAvever, this does not mean that 
x-ray therapy Avas the cause of the poorer results in the surgerj’- plus x-ray 
group; the actual reason for the poorer result in surgery plus x-ray treatment 
of the borderline and Grade I serous cases AA’as that the failures, Avith one ex- 


ception, AA'cre patients AAdth such extensiA^e spread of disease that they Avere in 
clinical Stages III and IV. The same explanation holds for the poorer results 
from surgeiy and x-ray in the papillary pseudomucinous eystadenocarcinoma 


group. 

On the other hand, the suiwival curves for the surgeiy plus x-ray cases in 
the more malignant histological tjqie of tumors, the Grades II and III serous 
carcinomas, and the undifferentiated and unclassifiable carcinomas, are better 
than the survival curA’-es for surgery alone. This is probably a true picture al- 
though not a veiy bilglit one considering how veiy Ioav the fii’^e-year suiwival 
results for these tumors are. Nevertheless, the only five-year survivors in the 
Grade III serous eases Avere those AA’ho received postoperative radiation. In 
the undifferentiated adenocarcinomas, although not curative, radiation therapy 
certainly seemed to prolong life, providing a moderate •palliatiA’'e effect. 

In the survival curves based on clinical extent of disease, the superior re- 
sults from surgery alone in the clinical Stages I and II do not indicate that 
supplementary x-ray is harmful but they do make its value verj^ questionable. 
In the more Avidespread clinical stages of disease. Stages III and IV, post- 
operative x-ray therapy increased life suiwiAml time. 

It Avould appear from this series that postoperative x-ray therapy is of .A’alue 
in some instances and not in others. Its value seems definite in all cases of ex- 
tensive spread, clinical Stages III and IV, at least from a palliatiAW, and oc- 
casionally from a curative, point of aucav. It is of no value in tumors of Ioaa’- 
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line or Grade I malignancy, One-lialf oi; these had originally had conservative 
surgery tor localized cancer; later recurrence in these three cases is furlhei- 
evidence in support of the principle of radical .surgery, Tiiree other,s had ex- 
tensive disea.se, but of low-grade malignancy and received po.stoperative x-ray 
so that they lived for many years in spite of not haying had com])lcte removal 
of the tumor. Time of recurrence or death is shown in Table VIII. 

Discussion 

Carcinoma of the ovary is still one of the least curable cancers of the female 
genitals. In this series 64 per cent of the i)atients had gross evidence of peri- 
toneal or visceral metastiises at the time of operation; in the absence of gross 
metastases mici’oseopic transperitoneal or lymphatic metastases may have al- 
ready occiu’red. Early diagnosis has been stressed as the most important means 
available at the present time for improving the survival rate. Lynch’’® has 
shown a correlation of duration of .symptoms with .sur\dval. The presenLda.v 
program of cancer education emanating from both lay and professional sources 
with an ever-increasing number of women presenting themselves periodically 
for routine examination should certainly increase the number of early diagnoses. 
Whether or not this is going to effect ovarian cancer sinwival appreciably re- 
mains to be seen. Twomblj-’’® reports that out of forty patients in wliom ovarian 
cancer was discovered prior to the on.set of .symptonis (i.e., found on routine 
examination for other causes or developing while under observation at the 
Memorial Hospital), no7ie survived five years and 50 per ceJit were dead within 
nine months. Certainly an inescapable fatalistic co}iclusion comes from our own 
series which shows so clearly the importance of the histological type of tumor 
and the histological degree of malignancy in deterjnining prognosis. The future 
must offer more than early clinical diagnosis if ovarian cancer survival is to be 
materiallj' increased. Perhaps this will be a method affording early histological 
or cytological diagnosis that will precede clinical signs; perhaps it will be higher 
voltage x-ray or improved methods of administering radiation. 

Summary 

1. Two hundred eases of primary carcinoma of the ovary with at least hve- 
jmar follow-up are presented. The paj^illary serous cystadenoearcinomas make 
up almost two-thirds of the total series, 

2. The five-year over-all survival rates are 30.8 per cent absolute and 27.5 
per cent relative. 

3. The so-called borderline papillary .serous cystadenocarcinoma is a malig- 
nant tumor. 

4. Prognosis depends chiefly upon the histogenetic type of tumor and 
upon the histological degree of malignancy, both of which largely control the 
clinical extent of disease. Ovarian tumors of low-grade histological malignancy 
have the most favorable prognosis. Similarly, tumors still confined to the ad- 
nexa are most favorable to treat. Clinical extent of disease is usually greater 
in tumors of high-grade histological malignancy. 

‘ 5. The following tumors are regarded as being of low-grade histological 
malignancy; papillarj’- serous cystadenocarcinoma, borderline and Grade I; 
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Table VIII. Recurrence and/or Death After Five Years 


HISTOLOGICAL 



/■ 


YEAR 





TYPE 

6 

7 

1 « 1 

9 

1 10 1 

11 

12 

13 

14 


TOTAL 
DEATHS 
AFTER FIVE 
YEARS 


Papillary serous 
cystadeno- 
carcinoma 
Borderline 
. Grade I 
Grade HI 
Pseudomucinous 
cystadeno- 
carcinoma 


1 1 




months after institution of treatment ® 

MONTHS AFTER INSTITUTION OF TREATMENT 


Fig. 6. — Survival curves — clinical extent of disease and metliod of treatment. 

VII. Recurrence and Death After Five Years 

Five-year survival in postoperative ovarian cancer does not mean permanent 
cui’e. There were eight patients with recurrence or death after five years. Six 
of the eight were patients with papillaiy serous cystadenocarcinomas of border- 
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neoplasia, benign or malignant. It Avoiild seem that the occasional discovery of symptomles.s 
ovarian tumors would .iuslify periodic pelvic examination of all women 35 or more years 
of age. 

Dr. Taylor states that "surgery remains the keystone of the treatment of carcinoma 
of the ovary.” With this statement wo must agree wholeheartedly. There would seem 
to be little question of how mucli tissue to remove in j)aticnts with ]e.sions apparently con- 
fined to one or both ovaries. Nevertheless, only one in four of 183 patients with ovarian 
carcinoma recently reported from the Royal Victoria kfaternity Hospital and the Depart- 
ment of Obstetrics and Gynecology of McGill Universitj' had Inlatcral salpingo-oopho- 
rectomy and total or subtotal hystercctoni)'. Recently Diddle traced 204 women witli 
ovarian carcinoma treated in the City of Dallas during an clcvcn-j-car period ending Dec. 
31, 194G. Only one in nine of them had adequate operation, if subtotal hysterectomy can 
be classed adequate. Otherwise, only seven women, or one in forty-two, received acceptable 
treatment. 

Several importaTit observations arose from Diddle 's work: Ninety patients of this 
series were submitted to bilateral oophorectoiiij* and more than one-half had histologically 
proved carcinoma in both ovaries. One-third of forty-six women submitted to h^'stor- 
ectomy had extension of the malignancy to the uterine wall or to the endometrium. One- 
.seventh of 122 women with one or both Fallopian tubes removed had tubal metastasis. 

It would seem, therefore, that the other ovary, the Fallopian tubes, and the uterus 
are involved with sufficient frequency to necessitate removal, kforeover in this day and 
ago when total h 3 'sterectomy can be done with negligible mortalitj* rates, it would seem 
that there could be no valid reason for allowing the cervix to remain during the course 
of any operation aiming at eradication of ovarian malignancy. 

To sum this up, I believe that in general total h.vsteroctomy and bilateral salpingo- 
oophoroctomy should constitute the minimum acceptable surgical procedure for operable 
ovarian cancer. 

The question of whether or not to administer postoperative irradiation has perplexed 
us all. Abdominal radiation carries an appreciable morbiditj- in terms of nausea, severe 
and prolonged anorexia, enteritis, and colitis. Occnsionnllj’- death results from obstruction 
and fistula. For those reasons it is particularlj’ gratifjdng to have Drs. Tajdor and 
Munnell break down their figures in an attempt to clarifj' the problem and suggest that in 
some instances postoperative x-radiation is unnece.ss.ary. 

DR. GEORGE KAMPERMAN, Detroit, Mich. — I would like to show one table which 
presents the all-over results at Harper Hospital since 1923. 


Harper Hospital 

Five-Year Survivals op Carcinoma of Ovary 


1 DEEP ROENTGEN THERAPY 


DEEP ROENTGEN TUERiVPY 


SUPER VOLTAGE 
ROENTGEN THERAPY 




PER 





PER 





PER 

YEARS 

CASES 

WELL 

CENT 


YEARS 

CASES 

WELL 

CENT 


YE.\RS 

CASES 

WELL 

CENT 

1923 

4 

- 

- 

G 

1933 

15 

2 

13 

D 

1933 

11 

2 

18 

1924 

11 

3 

27 


1934 

10 

1 

10 


1934 

7 

2 

28 

1925 

9 

2 

22 


1935 

9 

1 

11 


1935 

7 

— 

- 

1926 

7 

- 

- 


1936 

1 

1 

100 


1936 

11 

2 

18 

1927 

10 

2 

20 


1937 

1 

1 

100 


1937 

16 

6 

38 

Total 

41 

7 

17 


Total 30 

6 

17 


Total 

52 

12 

23 

1928 

14 

3 

21 







1938 

25 

6 

24 

1929 

13 

1 

8 







1939 

13 

6 

46 

■n 

11 

4 

36 







1940 

12 

4 

33 

1931 

12 

1 

8 











1932 

12 

3 

15 











Total 

62 

12 

17 







Total 

50 

16 

32 
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most papillary pseudomucinous cystadenoearcinomas; and most granulosa cell 
tumors. The best chances for survival occur in these cases. 

6. Complete surgical removal of the internal genitals remains the treat- 
ment of choice in ovarian carcinoma. Conservative surgery is rarelj^ justifiable. 

7. Radiation therapy has a definite place in the treatment of certain cases of 
ovarian carcinoma chieflj^ to prolong sundval time and perhaps occasionally 
(although rarely) to cure residual disease. It should be administered to all 
patients with tumors of high-grade histological malignancy even if localized to 
one or both ovaries. It seems of no value in tumors of low-grade histological 
malignancy unless there is operative evidence of spread beyond the ovaries; 
in the latter event, x-ray should be given. It should be given to all patients 
with extension of tumor beyond the ovaries regardless of the amount of spread 
and regardless of histological type. 
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Discussion 

DR. WILLIAM MBNGERT, Dallas, Texas. — Carcinoma of the ovary numerically 
ranks third among female genital carcinomas. Those of us with ward services see it 
infrequently and the average gynecological surgeon does not often encounter it. Con- 
sequently, Dr. Taylor and his associate. Dr. Munnell, are to be congratulated for presenting 
the results of such a large series. The work was thorough and the conclusions from the 
facts presented seem eminently sound. 

Carcinoma of the ovary is a "silent” lesion, since the tumor has reached a con- 
siderable stage of development by the time it manifests itself to the patient. Moreover, 
there is an appreciable group arising in previously existing cystadenomas, although many 
primary ovarian cancers develop as such. Between one-eighth and one-fourth of all true 
neoplasms of the ovary are malignant. Therefore, it behooves us to beware of ovarian 
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Our incomplete stntistical survey of <his series docs not yet permit comment upon tlie 
other problems introduced by Dr. Taylor. Tlic similarity of our findings and final results 
docs, however, emphasize that we arc still far from attaining a sati.sfactory diagnostic and 
therapeutic attack upon ovarian cancer. Early diagnosis, which has been fo clTectivc in 
making possible the early treatment of external cancer.s, will likely be impossible in ovarian 
tumors until some blood or urine test is developed to show that the individual has a malignancy 
and thus to stimulate thorough search for its site. Let us hope that (he investigations along 
this line now being so rugorously conducted will prove fruitful and thus provide us with a 
means of earlier diagnosis of all internal malignancies. 

DE. EMIL NOVAK, Baltimore, Md. — The method of study employed by Dr. Taylor is 
an excellent one, and deserves emulation by others wlio will attack this problem in the future. 
There are, however, one or two points on which some issue may be taken. I do not laiow 
whether the authors are .iustified in making such a sharp ditferentiation between tumor type 
and cell dift'erentiation factors, because they so commonly partillcl each other. For example, 
a highly undifferentiated tumor is likely to bo one in which the pattern is likely to bo blotted 
out, so that, to give one illustration, it may be difficult to distinguish between a highly un- 
differentiated papillary eystadonocarcinoma and one of solid, medullary type. 

More important, however, is the que.stionablc justitlability of including in the classifica- 
tion of carcinomas certain cases which, from the slides which were shown, arc clearly benign 
from a histological standpoint. It is beside the point to urge that in some cases of this type 
peritoneal implantation may occur, with the ultimate death of the patient. The same state- 
ment can be made of certain histologically benign pseudomucinous cystadenomas, which can 
bring about a histologically benign pseudoinj-xoma peritonei, with also ultimate death. Or 
it may be made of certain benign but locallj' invasive hydatidiform moles which may pene- 
trate the uterine wall and occasionally cause fatal intra-abdominal hemorrhage. In other 
words, patients may die of histologically benign as well as histologically malignant ovarian 
tumors. 

Since Dr. Taylor’s otherwise excellent classification is a pathological and not a clinical 
one, it would seem that injection of the clinical consider.ation with one of his groups is like 
a mixing of metaphors. This is said with full appreciation of the fact that the papillary 
cystadenomas are as a group to be reviewed with more misgiving than the pseudomucinous, 
and that in an inevitable fraction of borderline cases pathologists will differ as to whether 
or not they are malignant. The first of the slides shown by Dr. T.aylor, however, appeared 
to me not of this tjqie, but definitely benign from a histological standpoint. 

Finally, I would like to call attention to the fact that the sixteen cases of granulosa cell 
carcinoma in this series showed a survival rate of only 55 per cent, emphasizing a feeling I 
have long held that this tumor type is by no means to be taken as lightly as it is by some 
pathologists. This figure of 55 per cent would seem to me to be closer to the true one than the 
larger figure of 81 per cent survivals reported by Dr. Plass. 

DE. LAAVEENCE AVHAETON, Baltimore, Md. — I should like to ask Dr. Taylor a 
question. Some time ago, I read a report of the very successful preoperative irradiation of 
inoperable ovarian carcinoma. This phj'sician, however, reported three cases of large ovarian 
cancer which he operated upon but found inoperable. He did nothing but open and close the 
abdomen. In each instance, he followed the exploration by full roentgen therapy. The 
masses became much smaller, movable, and harder. The general condition of the patients 
improved. Eventually, he was able to remove these masses successfully. At the time of the 
report, these three patients had been well for eight to thirteen years since the operation. 

I would like to ask Dr. Taylor whether he has had any such favorable experiences with 
irradiation in any of his cases of carcinoma of the ovary. I have had no such good results 
in my own experience, and the reports in the literature are not encouraging. 

DE. AVILLIAM P. HEALY, New York, N. Y. — I think it may be worth while to empha- 
size the value of postoperative irradiation in these cases of incompletely removed ovarian 
malignant tumors. There is a large series of ovarian tumors in which we did not consider 
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It will be noted that the cases are grouped in groups of five years each. Groups A, B, 
and C show results for each five-year period as obtained by ordinary deep roentgen therapy 
(200,000 watts). It is significant that for each five-year period the total five-year survivals 
remained at 17 per cent. 

Groups C and D were run parallel, during identical years. Group C n-as treated witli 
ordinary deep roentgen therapy (200,000 watts), wliile those in Group D were treated Avifli 
supervoltage roentgen therapy (600,000 watts). The five-year survivals went from 37 to 
23 per cent when supervoltage roentgen therapy was used. Three additional years of super- 
voltage roentgen therapy are added and the five-year survivals for the entire group for super- 
voltage roentgen therapy is 32 per cent as compared with 17 per cent for the ordinary 200,000 
volt deep therapy. We believe this is too significant to be ascribed to mere coincidence. 

We believe that roentgen treatment cannot be too rashly pushed aside as a treatment for 
carcinoma of the ovarj'. As evidence of this we like to cite three cases which siiowed multiple 
general carcinomatoses, and were considered inoperable so far as a cure was concenied. Yet 
after roentgen treatment, one survived fourteen years without evidence of extension and 
finally died of a cerebral accident. Two other similar cases with general metastasis in the 
omentum, peritoneum, and in the intestines, are alive and apparently well six years and four 
years, respectively, after the operation and treatment, and today no evidence of disease can 
be demonstrated by physical examination. We believe that roentgen therapy has a definite 
place in the treatment of carcinoma of the ovary and we feel every patient should Iiave the 
benefit of this. ' 

In genera.1, the treatment at Harper Hospital consists in the surgical removal of the 
primarj' lesion and the larger masses, with subsequent deep roentgen therapy. We believe 
surgical treatment is necessarj' and part of making the diagnosis. As a prophylactic measure 
we like to follow the suggestions of Crossen to remove both ovaries when operating on pa- 
tients 44 years of age or over. 

DR, E. D’ BLASS, Iowa City, la. — Since we have recently made a preliminary study 
of our cases of ovarian carcinoma seen between Jan. 3, 3926, and Dec. 33, 3943, it seemed 
that the results might be of some interest. There were 267 patients with proved primary 
ovarian malignancies. The five-year control rate was 28 per cent with the greatest loss in the 
first and second j^ears after therapy. Survivals beyond that period obviously become in- 
creasingly complicated by the attrition of age, the influence of which we have so far been 
unable to evaluate. When the average age at appearance of a malignant tumor is So years, 
it is to be expected that the ravages of the degenerative diseases of the aging will take a toll 
and thus complicate evaluation of any treatment of the malignancy. 

The survival rate has also been studied in regard to the histologic type of the tumor. 
The liigh percentage of salvage in the group of cystadenocarcinoma brings into focus the 
difficulty of accurate histological evaluation which Dr. Taylor stressed. Does not this merely 
mean that attempts to determine functional cellular alteration.s, in this instance invasiveness, 
are likely to be inaccurate when reliance is placed upon examination of fixed and stained 
tissues? Experience in correlating these histological changes with the clinical course of the 
patient has been the basis of our attempts at evaluation, but it seems obvious that in borderline 
situations it is none too good. 

The results have been studied of the various available therapeutic procedures used. 
Surgery with removal of as much as possible of the original growth together with extirpation 
of the remaining adnexa and the entire uterus has proved the most effective. Supplementary 
x-radiation, whether given before or after operation, added practically nothing to the control 
rate. Our efforts to provide radiation before surgical attack were discontinued after a few 
humiliating errors proved that we were unable to diagnose ovarian cancer clinicallj-. Since 
then x-ray therapv has been concentrated in the early i)ostoperative period. Our results 
certainly raise the question of whether such additional treatment is worth while. Those pa- 
tients offered no treatment had such far-adi-anced lesions that exploratory laparotomy only 
was advisable with removal of tissue for histological study, and the Department of Radiology 
declined to treat these women. 



QUANTITATIVE STUDIES ON THE PRODUCTION, DESTRUCTION, 
AND ELIMINATION OF CHORIONIC GONADOTROPIN IN 
NORMAL PREGNANCY- 

Robert B. Wilson, M.D., A. Albert, Ph.D., M.D., and 
Lawrence M. Randall, M.D,, Rochester, ]\Iinn. 

(From the Section on Ohstctrics and Gynecology and the Section on Clinical Physiology, 
Endocrinology Lahoratory, Mayo Clinic) 

T he study of endocrine patterns during normal and abnormal gestation is 
of both fundamental and practical importance. Tlie present paper is con- 
cerned with a quantitative studj'- of some aspects of the production and excretion 
of chorionic gonadotropin in nomial pregnancy, and represents a summary of 
the work that has been carried out in our laboratoiy during the past two yeai-s. 

Very early investigations^'^’ have shown that an active substance, now 
known as chorionic gonadotropin, is present in extracts of placenta, hydatidiform 
mole, and chorioepithelioma, and in the blood and urine of pregnant women. 
As is well ImovTi, it is the presence of this hormone in the body fluids of preg- 
nant women that constitutes the basis for most biologic tests for pregnancy.®’’'^ 
The origin of chorionic gonadotropin was at flrst erroneously aserilied to the 
anterior lobe of the pituitary gland, but later work,“'“® especiall}^ the tissue 
culture techniques of Gey, Jones, Seegar, and Heilman, and others"®'®® estab- 
lished the trophoblast as being the source of this hormone. Its function in the 
human being has long been a matter of conjecture. Brown and Bradbury®®'®® 
have demonstrated that chorionic gonadotropin acts as a luteotrophic agent 
for the newly formed corpus luteum, but whether or not chorionic gonadotropin 
has any other function, particularly in the last two trimesters of gestation, is 
unlmown. The concentration of hormone in the blood and its urinaiy excretion 
in normal pregnancy have been studied quite extensively.®®'®® A rather cliar- 
acteristie pattern is present, consisting of a rise in both serum concentration 
and urinaiy excretion between the fiftieth and seventieth days of pregnancy, 
and a fall to a lower, constant level for the remainder of pregnancy. Tlie hor- 
mone disappears from both blood and urine vdthin a few days after delivery. 

Despite these investigations, there is still a dearth of information concern- 
ing the normal values of serum chorionic gonadotropin. This unfortunate 
situation is due to the fact that many workers have used assay methods which 
have only local significance, since no two assay methods can be expected to :^deld 
identical results. The data of Delfs and Jones,®® Rubin, Dorfman, and Miller,®^ 
and Gastineau, Albert, and RandaU®® are exceptional in that they are presented 
in terms of International Units, but they comprise less than fifty cases in all. 
Because of the recent importance®®'^® attached to abnormal hormonal values in 
toxemia of pregnancy, it seemed worth while to obtain a sufficient series of 
normal values in terms of International Units, so that results of different labora- 

*Presented at the Seventy-Second Annual Meeting of the American Gynecological Society, 
Hot Springs, Va., May 16 to 18, 1940. 
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postoperative irradiation to be of value, such as in an encapsulated tumor mass in the 
borderline groups or in the adenoma malignum type of tumor in which you do total hyster- 
ectomy and bilateral salpingo-oophorectomy where there is nothing to suggest residual tumor 
growth. 'Wliat would you irradiate there? Postoperative irradiation is not indicated in a 
case of that tj^pe, even if you do have a low-grade malignant tumor unless and until there 
is palpable tumor tissue present on subsequent follow-up examination. On the other hand, 
in other cases of malignant ovarian tumors where you are definitely unable to remove all the 
tumor tissue beyond any question of doubt, as indicated by Dr. 'Wharton’s question, we have 
had in a limited number of cases very satisfactory response to postoperative irradiation in 
the way of prolonged life, not necessarily a five-year cure but prolongation. In the dys- 
germinoma group you are astounded at times at their remarkable response to roentgen ir- 
radiation in the way of total disappearance of extensive tumor masses. Those patients will 
live five or more years, so I think it would be very wrong to leave any impression that post- 
operative irradiation should not be utilized in an incompletely removed ovarian tumor. 

DR. TAYLOR (Closing). — This discussion has emphasized the fact that if the results 
in carcinoma of the ovary are to be correlated with the various teclmiques of treatment, w’c 
cannot publish reports on total cures. Ovarian carcinoma is a group of diseases and not a 
single one. Although it is tempting to report the absolute cure rate for all cases of ovarian 
cancer, such a report is much less meaningful than five or six smaller reports on each of the 
divisions, each such study being based on a homogenous group of tumors. 

Dr. IVliarton asked about the apparent improvement after incomplete removal of ovarian 
carcinoma. 'iWiile at Roosevelt Hospital I reported four cases in which operation was done 
and some but not all of the tumor was removed. Each case was either followed for ten to 
fifteen years or else reoperated upon for some other purpose. Spontaneous regression of the 
tumor was thus demonstrated. These four cases were, with regard to histology, of this 
borderline type. 

I would like to defend two points which Dr. Novak attacked. First, he said that it was 
impossible to classify all types because when they became sufBciently undifferentiated no one 
can tell the type of cell they were derived from. That is absolutely true and in our tables 
there was one category for totally undifferentiated tumors. These tumors are, we believe, 
usuall}’- a form of extremely undifferentiated serous cystadenoma carcinoma, but the original 
characteristics of the cells are so lost that no one can say positively ■whether they were 
pseudomucinous or serous. You will always have a certain group of cases in -which you cannot 
determine the histogenesis. 

The other point is how to classifj' the case with borderline histologj’. Dr. Novak be- 
lieves these are not histologically malignant and yet they may kill the patient. Here we 
may argue about the meaning of malignancy and whether structure or results define the word. 
I would prefer to study the life history of the tumor first and later decide from the life 
history what structure justifies the designation "malignant.” There were nineteen cases 
in our borderline group among which the tumor recurred in two patients within five years 
and in three patients after longer inteiwals. This seems to me a fair demonstration of the 
biologically malignant qualitj’’ of these tumors. 

The major point, however, is to have .some agreement on classification and I hope that 
we may soon develop a standardized sj'stem so that the results of different clinics may be 
compared with each other. "iVe cannot do that if we continue to speak of total ovarian car- 
cinomas and not of individual groups. 
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The shape of the curve as indicated by plotting the mean values indicates a 
peak level in concentration of hormone occurring about the hfty-fifth day after 
tile last menses. A gradual reduction occurs, so that from the hundredtli day 
until parturition a fairly steady level of about 20 I. U. per cubic centimeter of 
serum is present. These values are in good agreement with tiiose reported by 
others.^^ 

The establishment of a sufficient number of normal determinations makes 
it possible to study the role of chorionic gonadotropin in almoianal states, par- 
ticularly the toxemias. This is of prime clinical importance, since there is some 
controversy as to the behavior of this hormone in toxemia. The Smiths^""'-^ liave 
pointed out that a rise in serum gonadotropin occurs four to six weeks prior to 
the appearance of toxemic symptoms, and Wliite and her associates'*'’"’® have at- 
tached great significance to this finding in terms of therapy. However, Taylor 
and Seadron^® have been unable to confirm tiiis rise in serum gonadotropin. 
Rubin, Dorfman, and Miller®'* studied intensively five cases of diabetes associated 
with pregnancy. In two of three patients who had no signs of toxemia the 
serum gonadotropin levels were normal, and in the tliird patient the levels were 
significantly increased. Of two patients with clinical signs of toxemia, one pa- 
tient Avith mild toxemia had normal levels of eliorionic gonadotropin and the 
other, Avith severe toxemia, had significantly increased levels of gonadotropin. 
It appears then that there is some uncertainty concerning the significance of 
abnormally high levels of serum gonadotropin in toxemia. The establi.shment 
of our series of normal values Avill therefore be of great use in determining ab- 
normal levels in toxemia, a study that is noAv in progress. 



Pig. 1 , — Concentration of serum chorionic gonadotropin in 112 subjects during normal pregnancy. 


B. Factors Influencing the Characteristic Pattern of Chorionic Gonado- 
tropin in Blood and Urine. — ^As Avas pointed out previously, the level of hormone 
in serum and urine may be the resultant of many factors. In the opinion of 
BrOAvne, Henry, and Venning^®’®® the peak excretion reflects a physiologic 
necessity in order that the function of the corpus luteum in early pregnancy 
may be maintained. Additional support to the concept of increased production 
has come from the histologic studies,®^'®® AA^hich indicate a direct proportionality 
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tories could be readily compared, and so that any single determination could 
i)e satisfactorily classified as normal or abnormal. The first phase of our 
work has therefore been directed toward the establishment of nonnal values 
in terms of an absolute and universal standard of measurement in a sizable 
population of normal pregnant women. 

The second phase of our work has been directed toward an analysis of the 
factors which might determine the characteristic pattern of the fluctuations in 
chorionic gonadotropin during normal pregnancy. It is fairly obvious that the 
amount of hormone present in serum at any given time must represent the differ- 
ence between the amount produced duiing that time, and the sum total of all 
metabolic processes that might inactivate the hormone, utilize it, and eluninate 
it from the body during that time. For example, does the peak in serum and 
urine which occurs between the fiftietli and seventieth days represent an in- 
creased production of the hormone, or a decrease in either renal elimination or 
destruction? Does the lower urinary elimination during the last two trimesters 
indicate an altered renal function Avith respect to tliis hormone? Again, the 
recent importance attached to the utilization theoiy of this hormone in abnormal 
states makes it higlily desirable to learn AA'hat factors determine the normal pat- 
terns of excretion. Anj’’ concept of the role of this hormone in abnormal states 
of pregnancy could be considered as only tentative until as many factors as 
might influence the level of this hormone in normal pregnancy could be de- 
lineated. Consequently, we have attempted to resolve the relative importance of 
such factors as production and excretion (renal and extrarenal) on the normal 
fluctuations of this honnone. 


Material and Methods 

Approximately 132 normal imegnant AAmmen furnished the basis for our 
studies. These Avere patients routinely seen and folloAved in the Section on 
Obstetrics and Gynecology of the Mayo Clinic. Venous blood and tAA^enty-four- 
hour collections of urine were obtained from these patients at various intervals of 
pregnancy and during the immediate post-partum period. Chorionic gonado- 
tropm Avas determined by the method of Albert.^® Briefly, this method utilizes 
ovarian hjqperemia as an end point, and consists in determining the median effec- 
tive dose by serial dilution of either blood or urine. Since the median effective 
dose is 1 1.U., the amount of hormone in International Units per cubic centimeter 
can readily be calculated by the dilution factor, and in turn for the entire cir- 
culating serum or tAventy-four-hour urine specimen. The chief advantage of 
this method is its speed and convenience, thus permitting AAmrk on an extended 
basis. Its over-all accuracy is + 30 per cent. 

Results 

A. Level of Chorionic Gonadotropin During Normal Pregnancy . — Tlie re- 
^flts of single determinations in 112 normal pregnant subjects are shoAvn in 
Fig. 1. No attempt was made to folloAv any of these patients serially, since this 
has already been studied by Delfs and Jones''*^ and also by Gastineau, Albert, and 
Randall.®® The use of single determinations in many patients seemed to us to 
haA’’e more clinical significance than serial determinations in a few patients, for 
it alloAA^s a better AdcAV of the extent of Amriation in entirely normal pregnant 
subjects. 
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Since the renal elimination of hormone cannot account for the hormonal 
pattern, the remaining two possibilities — changing production and changing 
utilization (or destruction, or extrarenal disposal) — ^Avere investigated. It is 
difficult to determine the rate of production directly by experimental or otiier 
means. However, an indirect estimation of this factor could be obtained if it 
were possible to determine how much hormone was disposed of by all processes 
other than renal elimination. Such processes would represent the total of 
endogenous destruction, utilization or excretion bj’’ routes other than the kid- 
neys. Such an estimation is also difficult to ol)tain directly, since a direct ex- 
perimental solution Avould involve the injection of chorionic gonadotropin during 
pregnancy and the measurement of its fate, distribution, and excretion. Since, 
in ijregnancy, endogenous hormone is being produced, perhaps at a variable 
daily rate, the results of such detennination would b.e fraught Avith some un- 
certainty. The use of non]3regnant patients in studies of this sort has therefore 
been resorted to by others, but it is to be recalled that the results of such in- 
vestigations are not necessarily applicable to the pregnant subject. 





At, 3 6 9 12 24 

delivery Hours postpartum 


Fie. 3. — Total chorionic gonadotropin in serum and urine at various intervals after delivery. 


As a comiiromise approach, the following attack was chosen by Johnson, 
Albert, and Wilson.®® The concentration of hormone in serum was determined 
at the time of delivery in fifteen normal pregnant women, and also in aU of the 
urine excreted after delivery. Fi’om these values, the total amount in the cir- 
culating blood serum can be estimated as the product of the concentration of 
hormone in serum and the total volume of serum, estimated at 5 per cent of body 
Aveight or approximate^^ 3 liters. The total amount of the hormone appearing 
in the urine Avas determined directly. If all of the serum hormone appeared in 
the urine, then it Avould seem that none of it AA^as disposed of elsevdiere, or 
destroyed or utilized. The results of this study, an example of which is shoAAUi 
in Fig. 3, indicate that only 6 per cent of the hormone in the serum appears in 
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between the number of Langbans’ cells and the amount of hormone eliminated. 
On the other hand, Smith and Smith'*^ have emphasized that the production and 
utilization of hormone are regulated by the steroids produced during pregnancy. 

However, the role of the kidneys has never been evaluated satisfactorily. 
Since it is possible that changes in renal function during pregnancy would lead 
to changes in the concentration of hormone in the serum, renal function with 
respect to chorionic gonadotropin was studied b.y Gastineau, Albert, and Kan- 
dall.^® Five normal patients were observed throughout pregnancy and the renal 
clearance of chorionic gonadotropin was determined. An example of this study 
is given in Fig. 2. The clearance of hormone (that is, the volume of blood 
cleared of chorionic gonadotropin per minute) was found to remain constant 
at a level of about 0.38 c.c. per minute throughout pregnancy, despite the fact 
that the concentration of hormone in the blood was much higher in the first 
trimester than in the last two trimesters. Thus, the characteristic hormonal 
pattern is not due to changes in renal function during normal pregnancy. The 
possibility still remains, however, that in abnormal pregnanej^ such as toxemia, 
the rise in serum levels could result from altered renal function. The study of 
renal clearance of hormone in these states would furnish such much-needed 
evidence. 
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2. — Simultaneous serial assays for chorionic gonadotropin in a normal pregnancy, with 
renal clearances and serum-urine ratios. 

, Clearance: The volume of plasma, in cubic centimeters, containing the same amount of 
substance as is found in one minute’s urine. 

= 21 I.U. in 1 minute’s urine 
= 0.36=renal clearance 

= 3.30=serum-urine ratio 


Example 1. Clearance : 

30,300 (I.U. chorionic gonadotropin in 

24-hour 

urine ) 

21 

1,440 (number of minutes in 24 

(I.U. chorionic gonadotropin in 1 

hours) 

minute’s 

urine) 

58.7 

(I.U. chorionic gonadotropin in 1 

c.c. of 

serum) 

58.7 

Example 2. Ratio: 

(I.U. chorionic gonadotropin in 1 

c.c. of 

serum ) 

17.8 

(I.U. chorionic gonadotropin in 1 

c.c. of 

urine) 
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Discussion 

DR, WILLARD AI. ALLEN, St. Louis, Mo. — There are several points in Dr. Randall’s 
paper which are of unusual interest. 

I wonder if the levels of chorionic gonadotropin wdiich are supposedly uniformlj' 
high in early pregnancy are really as high as we suppose. In liis studies there are numerous 
observations at about the fiftieth day after the last menstrual period wdiich do not seem to 
be so very much greater than observations made at much later stages of pregnancy. 

The rate of disappearance of the hormone after delivery of the placenta is very reveal- 
ing. He finds that only 10 per cent of the amount of hormone estimated to be present in 
the serum at the time of delivery ever finds its way into the urine following delivery. This 
correlates very well with other studies on the excretion of sex steroids. Studies of that type 
usually show that approximately 10 per cent of the injected material appears in the urine. 
"Wliat happens to the other 90 per cent? 

The liver is considered to be the organ responsible for the inactivation of the sex- 
steroids. Is it also the organ responsible for the destruction of chorionic gonadotropin? 

We will anxiously await his studies on renal clearance of chorionic gonadotropin in the 
toxemias now that the basic work on normal pregnancies has been done. 

DR. GEORGE VAN S. SAIITH, Brookline, Mass. — ^Dr. Randall’s paper raises many 
questions. It was gratifying to see that the curve of chorionic gonadotropin he presented is 
almost exactly similar to the curve we were the first to publish in 1936, based on the simple 
Aschheim-Zondek method. 

I would like to ask Dr. Randall if he can offer any explanation for the finding of high 
chorionic gonadotropin preliminary to the development of toxemia of pregnancy. 
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tlie nrine. The remaining 94 per cent must therefore be destroyed, utilized, or 
disposed of by other means, since the production of the hormone has ceased, 
owing to the removal of the placenta. 

The estimation of extrarenal disposal of circulating hormone to the extent 
of 94 per cent is in excellent agreement with the results obtained bj'- Zondek 
and Sulman®’^ in animals. They have found that only 5 to 10 per cent of injected 
hormone appears in the urine, and that a large portion of the remainder is 
destroyed by tissues of the body. However, our estimations are at variance with 
the work of Bradbury and Brown, who stated that relatively little destruction 
or utilization of the hormone occurs in the human being (nonpregnant women). 
■Whether this discrepancy is due to differences in method or interpretation, or 
to a difference in behamor of nonpregnant subjects as opposed to those just 
delivered remains to be determined. 

At aiiy rate, it seems reasonable to regard the characteristic hormonal 
pattern as resulting from changes in the rate of production, since the renal 
disposal remains constant throughout pregnancy, and since there is no valid 
reason to suppose that the extrarenal disposal varies during pregnancy. This 
^dew, which is supported for the first time by direct and indirect experimental 
data, is in agreement with the opinion expressed earlier bj^ Browne and Ven- 
ning,2® and by 'W'isloeki, Dempsey, and Fawcett^^ on the basis of histologic 
methods. 

Summary 

The levels of chorionic serum gonadotropin in normal pregnancy’' have been 
determined in 112 patients in terms of International Units. A characteristic 
curve for this hormone has been obtained, agreeing in both pattern and absolute 
values with those reported by others. An analysis of the factors which might 
influence the characteristic hormonal pattern indicates that the renal function 
with respect to the hormone remains constant during normal pregnancy, that 
the extrarenal disposal of the hormone accounts for more than 90 i)er cent of 
the circulating hormone, and that probably the fluctuating character of hormonal 
level in serum or urine depends entirely on changes in rates of production of 
hormone during pregnancy. 
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A SERIES OF POTENTIALLY ABORTIVE OVA RECOVERED FROM 
FERTILE WOMEN PRIOR TO THE FIRST MISSED 
MENSTRUAL PERIOD- 

Arthur T. Herttg, M.D., and John Rock, M.D,, Boston, Mass. 

CFrom the Free Hospital for Women, Broolcline, ILass., The Departments of Pathology, 
Gyneeology and Obstetrics, Harvard Medical School, Boston, and the Department of 
Embryology, Carnegie Institution of Washington, Baltimore) 

Introduction 

I T IS the purpose of this paper to present some observations which may throw 
light on the etiologj* and pathogenesis of spontaneous abortion. Since the 
latter occurs in approximately 10 per cent of patients who are clinically preg- 
nant and undoubtedly is present, but unrecognized, in some patients complain- 
ing of sterility, the relationship of this sul),iect to infertilitj'' is ob.vious. 

In the past there have been two schools of thought with regard to the etiology 
of spontaneous abortion. The late Dr. MalR believed that an abnormal uterine 
environment was responsible for this ovular wastage. On the other hand, the 
late Dr. Streeter^ and his group believe that there is something intrinsically 
wrong with the fertilized oTOin itself — expressed by the general term of “germ 
plasm defect” — rather than with the maternal environment. 

Material 

During the past ten years, from November, 193S, to October, 1948, Dr. 
Rock and I have been studying at the Free Hospital for Women various aspects 
of human reproductive physiology and pathology. Within this period of time 
we have discovered twenty-eight early human conceptuses in uteri removed 
therapeutically for a variety of reasons. None of the patients had missed their 
next expected menstrual period so that these specimens are younger than sixteen 
days of age. 

The 136 cases,! which comprise the study group from which these specimens 
were obtained, are a special group of fertile patients in whom pregnancies might 
occur. Indeed they had averaged nearly five noimal pregnancies per patient. 
A preliminary report on the smaller series then extant was made in 1942 before 


‘Paper presented by Dr. Hertig. This study has been aided by grants from the Carnegie 
Corporation of New York and the William F. Milton Fund of Harvard University. It has 
been read, in part, before the Conference on Menstruation and Its Disorders, January, 1947, 
New York City. Permission to reprint parts of the text and illustrations has been generously 
granted by Charles C Thomas, Publisher, publisher of the proceedings of that conference. 

tSince October, 1948, eleven additional uteri have been searched for early conceptuses, 
three of which have been found. They are not included in this series since none have been 
completely studied although Hvo free-lying segmenting forms are briefly mentioned in the 
text to illustrate a normal 4^^-day blastula (Fig. 1) and an abnormal five-cell morula (Pig. 3). 
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DR. OLRCE3 SMITH, Brookline, Mass, (by invitation) .—One important point in. the 
curve Dr. Randall presented was that it confirmed our finding of a tendency for chorionic 
gonadotropin to rise at the termination of normal pregnancy. I vronder if there is any evi- 
dence for increased production at the end of pregnancy? 

DR. GEORGIANNA JONES, Baltimore, Md. (by invitation). — I would like to say a 
few words about the chorionic gonadotropic assays which we have done. We have reported 
twenty-five normal patients with assays weeldj’^ throughout pregnancy. In addition, we have 
studied approximately fifty patients with abnormal reproductive histories who have gone 
through pregnancy normally and twenty-five or tliirty patients who have aborted. As Dr. 
Smith has said, it is gratifj-ing to know that the curves done in almost all the laboratories 
throughout the country are fairly similar. I think there is very little doubt that the rise in 
chorionic gonadotropic titer at about the sixtieth day does occur in normal pregnancy con- 
sistently. We have never studied a normal pregnancy or a pregnancy that went to term in 
which the titer has not risen to at least 40,000 I.U. per liter from a level of 2,000 to 3,000. 
It is certainly true also that around the 210th day in normal pregnancy there is a secondary 
elevation. In our cases, instead of rising from 40,000 to 100,000 I.U. as it does at the 
fiftieth to sixtieth day of pregnancy, the titer seldom goes above 20,000 and I believe our 
liighest normal case was 30,000 I.U. per liter. In our experiences these values usually drop 
before deliver}'. It would be desirable to have an explanation of this rise, but I would like 
to point out that such a rise late in normal pregnancy makes the interpretation of a rise in 
abnormal pregnancy very difficult. 

DR. RANDALL (Closing). — It is evident by this brief paper and its discussion that 
what we have presented here today represents an exploration into a complicated field. 

Dr. Smith asks a very pertinent question. I would like to be able to answer it: whether 
this renal clearance would answer the question of why high levels occur, I do not Icnow. In 
exploring this field, and we feel it is very important, w'e have to date stayed away from ab- 
normal pregnancies. It has been pointed out that until we had sufficient experience in the 
normal pregnancy we had no right to explore the abnormal field. We believe now we have 
advanced to the state where we can examine excretion of the hormones in abnormal pregnancies 
and I hope to be able to report on this later. 

In tliis matter of the end of pregnancy rise Ave have felt perhaps it was not sufficient 
to be significant. I do not know that that is a very safe statement to make but as we have 
plotted them in the last part of pregnancy AA-e have felt there is no significant rise, but noAV 
I believe there is and its significance makes one pause a bit. If there is a rise in both ab- 
normal and normal pregnancy I will be unhappy because I think it Avould be easier to ex- 
plain a perfectly flat curve. 
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loiown fertile women who have recorded coital data during the probable ovula- 
tion time of any one menstrual cycle. 

Of the twentj^-eight early pregnancies obtained, twelve were interpreted by 
Drs. Streeter, Corner, and ourselves as being al)normal in one way or another. 
Ten of these specimens will be described and illustrated in some detail within 
the text. For comparative purposes, a normal blastula as well as a previllous 
and early villous ovum Avill also be described so that you may see wherein the 
abnormal differs from the normal. 

It is my pleasure, as always, to acknowledge the help and cooperation of 
Drs. George L. Streeter,* George W. Corner, and Chester H. Heuser, Messrs. 
Chester Reather, James F. Diduseh, and 0. 0. Heard, Mrs. Miriam Menldn, and 
the Misses Susan Hedge and Eleanor Adams, without whose various skills this 
material would not be available for study. 

I. Normal Ova 

Although not included in the present series because of incomplete study, 
Fig. 1 illustrates the youngest normal human o\unn thus far observed. The 
blastula was found free in the uterine cavity on the nineteenth day of the 
menstrual cycle. Its maximum diameter is approximately 130 /x and it is com- 
posed of approximately sixty cells. The larger and eccentrical]}’- located ones 
represent the embryonic mass whereas the smaller peripheral lying ones are 
to form the future trophoblast. The genei’al form of the specimen is seen in 
Fig, 1,A while the microscopic details of the mid-sagittal section are seen in 
Fig. 1,B. 

In Fig. 2 are two normal specimens represented merely for comparative 
purposes. The 12-day ovum, pre^uously published in 1941,'' is represented by 
a mid-cross section seen in Fig. 2,A. Its essential features are cleai’ly evident 
and are briefly described as follows ; The ovum is well implanted although not 
as yet completely covered by the endometrium. The noraial late secretory endo- 
metrium, comprising the implantation site, shows a moderate predecidual re- 
action of the stroma about the ovum. The serrated, secretorily active glands 
contain inspissated glycogen-containing mucus. The trophoblast, or outer shell 
of the ovum, is composed of the more peripheral syncytiotrophoblast and the 
inner eytotrophoblast. The former contains intercommunicating lacunae within 
which is maternal blood, Avhereas the latter are proliferating in masses to form 
the future chorionic (placental) villi. The chorionic caA’ity is the most con- 
spicuous feature of the normal ovum at this stage and is the lineal descendant 
of the segmentation cavity of the blastula as seen in Fig. 1. (It may be absent 
. as Avill be noted (Fig. 5) in one of the pathological specimens.) The cavity is 
lined by an imperfect membrane originally described in the monkey by Heuser 
in 1932.*^ It is continuous Avith the primitive entoderm of the germ or embryonic 
disc. The latter also possesses prunitive ectoderm and is thus double layered. 
A primitive amnion, attached to the edge of the ectoderm, is also present at 
this stage. 


‘PQceased, July, 1948. 
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this Society bv”- Eock and Hertig.^ The finding of twenty-eight early preg- 
nancies in the present series of 136 potentially pregnant patients thus gives ns 
a fertility index of 20.6 per cent. To be sure, these patients are naturally past 
their reproductive prime since as a group the}'- are older and, moreover, liave 
come to a gjuiecological clinic for a variety of complaints. Nevertheless, to our 
knowledge, this is the only recorded index of Imman fertility in a group of 



. . 1. — normal human blastula of approximately 4}^ days of age recovered from the 

uterine cavity on the nineteenth day of the menstrual cjxle. Carnegie No. 8663. 

• Intact hiastuia after fixation and partial dehydration. The segmentation cavity and 
variation in thickness of the 'wall is readily made out. Sequence 3 X 300. 

U. A cross section of the blastula taken to include a significant diameter of the embryonic 
mass. The latter, composed of larger cells, is in the upper portion of the picture. The smaller 
cells composing the wall of the blastula are destined to become trophoblast and hence form 
uie chorion. The prominent segmentation cavity, in the center of the blastula, is tlius destined 
to form the chorionic cavity. Note two maternal cells, one a polymorphonuclear leucocyte, above 
the embryo which give some idea of the relative size of the blastula and its component cells, 
section 6 X 600. 
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Fig. 3. — A flve-cell abnormal liuman morula of approximately 4 ^/< days of age. (Com- 
pare with Fig. 1, a normal specimen of comparable age.) Carnegie No. 8C30. 

A, Intact specimen after fixation and partial dehydration. Note variation in size of 
blastomeres most of which contain two or more nuclei. Sequence 7 X 500. 

B, A parasagittal section to show variation in size of blastomeres, poor staining quality 
of cytoplasm, annd multiplicity of nuclei. Section 6 X 600. 

C, A mid-sagittal section to show portions of three blastomeres whose cell boundaries 
are indistinct, their cytoplasm muddy and nuclei multiple. Section 10 X 600. 
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The 16-day stage, represented by a normal earlj^ villous specimen, is seen 
in mid-cross section in Fig. 2,B. Its histological details are less evident than in 
the younger specimen because its much larger size makes a smaller magnification 
necessar3^ However, the interstitial type of implantation is now evident since 
the ovum is fairly well covered by regenerating endometrium. The early com- 
pact decidual reaction of the endometrial stroma about the o^^.lm is easily seen. 
The most conspicuous feature of the ovum itself is tlic presence of early branched 




rrnn 2- — A, A normal 12-day human ovum shown in mid-cross section. Carnegie No. 

V700, section 5-7-7 X 100. 

A normal 16-day human ovum shown in mid-cross section. Carnegie No. 7802, 
section 44-3-6 X 30, 
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chorionic villi. The large chorionic cavity, lined with primitive connective tissue, 
contains an embryonic disc which now has a double layered yolk-sac and a 
definitive amnion. 

II. Abnormal Ova 

1. Segmenting , Free in the Uterine Cavity . — 

Although not included in the present series because of incomplete study. 
Pig. 3 illustrates the youngest abnormal human ovum thus far observed. It 
was found free in the uterine cavity on the nineteenth day of the menstrual cycle 
and is, therefore, about 4y2 days of age. It is composed of five bla.stomeres and 
its maximum diameter is approximately 200 /x. It is abnormal on at least two 
counts; (1) its relatively immature embryonic development when compared to 
the normal 4y>-day blastula (Pig. 1) and (2) the large number of nuclei in the 
individual blastomeres. This multiplicity of nuclei in tlie cells of the segmenting 
ovum has characterized all the other abnormal free forms found in this study 
(Pig. 4). 

The youngest completelj* .studied specimen in the present abnormal series 
is a nine-cell segmenting ovum (Pig. 4,C) recovered as a free morula from the 
uterine cavity approximately three to four days after ovulation and subsequent 
fertilization. The associated active recent corpus luteum with unhealed stigma, 
the Pallopian tube, and endometrium Avere all normal. The latter Avas in the 
late seventeenth or earlj^ eighteenth day of the cycle. The glands Avere markedly 
tortuous and beginning to secrete glycogen-containing mucus. This Avas ap- 
parent as a AAdde, fairlj’’ regular zone of vacuolization in the basal portion of the 
glandular epithelium. This specimen together AAdth its endometrium Avas pub- 
lished in 1946® in the Proceedings of the Conference of Diagnosis in Sterility. 
Details of its structure Avere also presented before The American Association of 
Anatomists in 1946." Its oval and presumably abnormal shape is evident in 
Pig. 4,C, representing one of fifteen perfect serial sections cut by Dr. Heuser. 
Of the nine blastomeres in the specimen, only fiAm contain a single nucleus, three 
contain tAvo nuclei, Avhile the remaining one possesses three. It is the presence 
of these multinucleated cells, together Avith its oval shape, AA^hich makes this 
specimen appear to be abnormal. 

Two other segmenting human ova are available for comparison in Pig. 4, 
although they have not been reconstructed as yet. One of them. Pigs. 4, A and B, 
has only eight blastomeres and is thei'efore slightly younger than the previous 
specimen. Taa^ of the blastomeres are beginning to undergo necrosis (Pig. 4,B) 
whereas at least one of the viable cells possesses tAvo nuclei (Pig. 4, A). Purther- 
more, it is flattened in one plane although circular in the other. Thus it is 
probably abnormal though it confirms the fact that the eight- to nine-cell human 
ovrun is present as a free morula in the uterine cavity by the eighteenth day of 
the menstrual cycle. The endometrium, as in the nine-ceU specimen, Avas per- 
fectly normal. 

The third segmenting specimen, also probably abnormal although somcAvhat 
more normal than the two others, has approximately tAvelve blastomeres (Pig. 
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Fig. 4. — Three abnormal human morulas of approximately 3% to 4 days of age recovered 
ironi the uterine cavity. A and B show an eight-cell specimen, Carnegie No. 8450. C shows 
a nine-cell specimen, Carnegie No. 8100. D and E show a twelve-cell specimen, Carnegie 
No. 8452. 

A, Intact specimen shown by transmitted light. Sequence 7 X 300. 

B, Mid-cross section to show the flattening of the morula and the degenerative nuclear 
changes in two of the four blastomeres. Section 8 X 500. 

. C, A section through the greatest diameter of the specimen to show the oval outline of 
rhe morula and six of its blastomeres, some of which are multinucleated. Section 8 X GOO. 

B, Intact specimen viewed by transmitted light. Sequence 2 x 300. 

. E. One of serial sections through the greatest diameter of the specimen to show the 
variable size, shape, and staining reaction of the various blastomeres. Note double nucleus 
toward 6 o’clock. The nuclei in general are not distinctly outlined nor are the individual 
blastomeres clearly demarcated. Section 8 X 500. 
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tlielium-like troplioblast at the embryonic pole to an indifferent stage at the 
equator of the ovum where the latter has contact with matenial tissue. (Thus, 
this part of the 7%-day ovum may be quite comparable to the embryonic pole 
of an implanting blastocyst soon after attachment to the endometrium.) 

Since syncytiotrophoblast is apparently only slightly less primitive than 
the indifferent variety, it may be postulated that this very abnormal ovum pos- 
sessed only this relatively limited ability to differentiate. The lack of cyto- 
trophoblast or embryo, and more particularly a chorionic cavity, would tend 
to indicate that the preimplantation foi’m of this ovum consisted of merely a 
few primitive trophoblastic cells that had the potential for forming .syncytio- 
trophoblast only. 

It is impossible to give the developmental age of this specimen although the 
clinical history and endometrial picture .suggest .approximately 11 to 12 days. 
The endometrium is perfectly normal and in the twenty-sixth day of the mens- 
trual cycle. The moderate proge.stational hyperplasia, consisting of increased 
secretion and persistent stromal edema, is undoubtedly due to the pregnancy 
and its direct or indirect effect on the corpus luteum since all pregnant endo- 
metrium of tills stage shows these features. The hemorrhage within the gland 
(Fig. 5,B) is within normal limits since it is present in the implantation site 
of normal early villous pregnancies of 13 to 16 days of age. It is due to the 
encroachment of the grovung troplioblast upon the adjacent glands at a time 
when the uteroplacental circulation is becoming established. 

Whether this pregnancy would have caused the patient to miss her next 
menstrual period it is impossible to say. The probable resulting lack of chorionic 
gonadotropic hormone, stemming from lack of cjdotrophoblast, makes it un- 
likely that this patient would have missed her next expected menstrual period. 
It seems unlikely, however, that were amenorrhea to ensue it ivould have lasted 
for more than a few days to a week. In all probability, the patient would then 
have had a profuse, albeit a someivhat delayed, period but with no definite 
clinical evidence of pregnancy. Thus this patient, were she a cHnieal problem, 
would fall into the ill-defined zone between sterility and infertility. It is in- 
teresting to note that in her o’wn obstetrical historj^ she had had five normal 
children vdth no abortions. Hence even apparently perfectly fertile patients 
have their “germ plasm defects” on occasions even though relativelj^ young 
(31 years of age). 

3. Ovum Without Embryo . — 

This specimen (Fig. 6) represents the most common clinical type of patho- 
logic or “blighted” ovum encountered in ob.stetric practice. Since “blighted” 
ova, in general, constitute about half of all abortuses examined at the Boston 
Lying-in Hospital, the present specimen is representative of about 5 per cent 
of aU clinical pregnancies. These abnormal pregnancies tend to abort at about 
10 weeks (menstrual age) and often show eaily hydatidiform degeneration of 
their villi.^® 

The essential gross features of the specimen are seen in Fig. 6,A and the 
microscopic details in Fig. 6,B. This ovum, together vfith those shovm in Figs. 
8 and 10, B have been previously published.^^ The ovum possessed a polypoid 
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4,D and E) , It is about 4 days of age and was associated -with normal eighteenth- 
day secretory endometrium. It is spherical and the majority of the ceUs contain 
only one nucleus each. Furthermore, some of the blastomeres are beginning to 
show variation in size, shape, and staining reaction. This probably represents 
early differentiation of trophoblastic cells as compared to those of the definitive 
embryo. Such a process has been described by Heuser and Streeter for the 
domestic sow in 1929.® 

Even though detailed studies on two of the three segmenting ova available 
in the present series are not complete, it is evident that abnormality at tliis 
stage of human development is relatively common. That this should be so 
follows from Corner’s® work on the domestic sow. This author showed that of 
100 ovulated eggs, only 70 per cent possessed enough normality to reach term. 
Of the remaining 30 per cent one-third, or 10 per cent, failed to become fertilized 
even though exposed to spermatozoa, one-third segmented but failed to implant, 
Avhile the residual one-third implanted but aborted before the fetus reached 
viability. 

It is obvious that patients complaining of sterility may faU into the first 
two groups, whereas the occasional and/or habitual aborter coincides with the 
last group. It is interesting that this figure of 10 per cent (one-third of 30 
per cent) implanted ova of the domestic sow which are destined to abort is quite 
comparable to the 10 per cent incidence of spontaneous abortion in the human 
species. 

2. Ovum With Trophohla^t Only . — 

This specimen (Fig. 5) is the most abnormal of any implanted human o%Tim 
thus far observed. It is characterized by the complete lack of an embryo or 
chorionic cavity. Even its trophoblastic shell is defective in that the inner 
cytotrophoblast is absent. The sjuicytiotrophoblast, however, is present and 
seems relatively normal in that it invades endometrium, forms lacunae, and 
erodes maternal blood vessels. 

An abnormal ovum was suspected from the appearance of the gross specimen 
because of the fiattening and radial wrinkling of the implantation site (Fig. 
5,A) . Whether the ovum was better organized and had had more of its normal 
component parts at some previous stage of development is impossible to say. It 
seems unlikely, however, that in the segmenting stage any cavity or embryonic 
cell had been present. It has been shown by Heuser and Streeter in 1941^° that 
the syncytiotrophoblast is the first definitive type of trophoblast to form at the 
embryonic pole after the monkey blastocyst implants on the endometrium, it 
forming from indifferent polar trophoblast nearest the maternal endometrium. 
It may be this factor of maternal contact which causes one indifferent tropho- 
blastic cell to become syncjffial in type whereas the lack of such maternal en- 
vironment results in primitive trophoblast forming cytotrophoblast. Whatever 
the factor responsible, syncytiotrophoblast is the first recognizably differentiated 
form of trophoblast seen at the implantation pole of the ovum. ■ 

What the sequence of events is for the human being at this stage of im- 
plantation is unknown. However, the youngest implanted human ovum thus 
far studied (Hertig and Eoek, 1945^^) shows a transition from the thin meso- 
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Fig. 6. — An abnormal human ovum, about 13 days, showing a polypoid type 
tion, a poor trophoblast, and no embryo. Carnegie No. 7771. 

A, A gross view of the intact implantation site. Sequence 1 x 14. 

B, A medium power photomicrograph of the section through the greatest 
the ovum. Section 3-4-1 X 100. 
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only. human ovum, about 11 to 12 days, consisting of syncytiotrophoblast 

Sequenced x'°^2 intact implantation site, photographed under fluid after flxation. 


pmhmr?' medium power photomicrograph of the greatest diameter to sliow the lack of 
emoiyo, chorionic cavity, or cytotrophoblast. Section 13-2-3 X 100. 
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plantation cannot possibly explain the lade of an emln-yo witliin tlie ovum. It 
will be recalled that the previous , specimen consisting of trophol}last only had 
a very adequate implantation whereas those shown in Figs. 10, A and B, pos- 
sessing polypoid or shallow implantation liave essentially normal em])ryos. 
Hence the poor quality of the present specimen is probably not due to extrinsic 
factors in the environment but rather to the iiitiinsic quality of the fertilized 
ovum itself. Certainly this 36-yea.r-old patient shows no marked degree of 
clinical infertility with four previous normal children and only one spontaneous 
abortion. 

4. Ovum Without Chorionic Cavity . — 

This ovum (Fig. 7) is markedly abnormal in that the chorionic cavity is 
absent for all practical purposes. There is, however, a small amniotic cavity 
just beneath the curved embiyonic disc (Fig. 7, A) . The latter is also apparently 
defective in that no primitive endoderm is observed although the ectoderm is 
essentially normal. The lack of chorionic cavity accounts for the relatively 
small size of the specimen although the trophoblast is normal in amount for this 
stage of embryonic development, i.e., 10 to 11 days. The lack of endoderm and 
small size of the chorionic cavity — a lineal descendant of the segmentation 
cavity of the blastula — ^suggest some primary defect in the primitive tropho- 
blastic shell of the blastoc3’’St since the latter has to do with the formation of 
both of these structures (Heuser and Streeter^®). Even though the primitive 
trophoblast seems to have been abnormal in these respects it was able to form 
syncytio- and eytotrophoblast in relatively abundant amounts. This tissue, 
while essentially normal in amount, is poorly arranged. There is a large amount 
of sjTieytiotrophoblast at the implantation, or embryonic pole, and a large 
amount of eytotrophoblast at the abembryonic pole. Thus, instead of these two 
tissues being concentrically arranged, the sjmeytio- surrounding the cytotropho- 
blast, they are more or less laminated. Hence, it would appear tliat although 
there is an abundance of trophoblast the primary defect lies within the primitive 
ancestor of this tissue. The embryo, paradoxically, while originally normal, will 
probably become increasingly abnormal because of a poor placenta and mem- 
branes. 

The surrounding endometrium (Fig. 7,B) is normal and in the twenty- 
fourth day of the cycle. It shows only the usual slight progestational hyper- 
plasia associated with all early pregnancies of this age. 

It is difficult to evaluate this specimen in terms of the clinical outcome of 
the pregnancy. It is doubtful, however, Avhether the embryo would have de- 
veloped into more than a nodular mass of cells within an amniotic cavity. Such 
specimens, classified in the Carnegie Collection^ as Pathological Ova, Group IV, 
consisting of chorion, amnion, and nodular embryo, are one of the most common 
abortuses seen in clinical obstetrics. It appears impossible to blame the general 
maternal environment for this defective ovum in view of the normal endo- 
metrium and the fact that this 37-year-old patient has had form normal children 
and only one spontaneous abortion. 



Volume S8 
Number 5 


POTENTIALLY ABORTIVE OVA 


979 


type of implantation near the lateral snlcus of the uterine cavity. Grossly, the 
remainder of the endoinetrinm showed, no polyps. Hence it seems unlikely that 
this ovum just happened to implant on the only polyp present. It is more prob- 
able that this tjqDe of implantation represents a deviation from the usual type 
seen in Figs. 2, A and B. Aside from lack of an embryo^ the trophoblast itself 
is of poor quality so that this latter feature may account for a poorly embedded 
ovum. Eegardless of the reason for this feature of the specimen the type of im- 




Pis. 7. — An abnormal human ovum of about 11 days without a chorionic cavity. Carnegie 
No. 8370. 

A. A high-power photomicrograph of the embryonic disc and immediately surrounding 
trophoblast. Note the lack of primitive endoderm (compare with Fig. 2, A). This figure 
represents the portion of the picUire blocked out in Fig. 7, B. Section G-3-5 X 300. 

,, B, A medium power photomicrograph of the section through the greatest diameter of 
the ovum and surrounding endometrium. Note the horizontal laminated arrangement of 
trophoblast (compare with Fig. 2, A). Section 6-3-5 X 150. 
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5. Ovum With Hypoplastic Trophohlast .^ — 

On the basis of the clinical history and embryonic development, this speci- 
men (Fig. 8) were it normal should be similar to the one shown in Fig. 2,B. 
However, the trophoblast is extremely defective (Fig. 8,C) and consists of only 
a small .but variable amount of sjmeytiotrophoblast. At this stage of develop- 
ment the chorion should have well-developed, simply branching villi on the sur- 
face. The embryo is essentially normal and possesses a bilaminar germ disc, 
jmlk-sac, and amnion. 

The tjTje of implantation is normal for tliis stage of development and shows 
maternal hemorrhage (Figs. 8,A and C) exuding from the defect in the over- 
lying decidua capsularis. The endometrium is normal for this stage of preg- 
nancy and shows earlj’^ decidual reaction around the ovum as well as elsewhere. 
The massive hemorrhage within the gland beneath the ovum is normal and is 
analogous to that which exudes from the surface of the implantation site. Such 
hemorrhage, within the uterine cavity and endometrium ad.iacent to the ovum, 
was first deseribed in the Macaque monkej' Ijy Hartman’'^ on page 45 of his 
classic 7nonograph and termed the “placental sign.” It coincides roughly 
•with the time of the first missed men.strual period. If profuse, it could cause 
confusion in the mind of the patient with respect to the time of the la.st mens- 
trual period and hence make it diffieult to estimate accurately the expected date 
of confinement. 

The clinical counterpart of this pregnancy has been observed in the Patho- 
logical Laboratory of the Boston Ljung-in Hospital. Such specimens .show a 
hypoplasia of ehorionic development with subsequent bald areas where no viDi 
have developed. This results in insufficient placental tissue to nourish an other- 
wise normal embryo. The latter then dies, becomes macerated, and the o'\mm 
aborts toward the end of the first trimester of pregnancy. 

Thus, this 35-year-old patient, Avho had been perfectly fertile up to this 
time Avith four normal pregnancies and no abortions, AA^as destined to have her 
fifth pregnancy end in miscarriage. 

6. Ovum With Malposition of Embryonic Disc . — 

This otherAA'ise normal 12-day OAUim (Fig. 9) presents a curious anomaly 
in the position of its emlDryonic disc. Ordinarily such a specimen in this stage 
of development shoAA's the embryo lying more or less parallel Avith the adjacent 
trophoblast (Fig. 2, A). This maloriented embiyo (Fig. 9,C) probably occupied 
a normal position earlier because of its normal amniotie deAmlopment. The 
amnion has been shoAvn by one of us (A. T. H.) to delaminate in situ from ad- 
jacent trophoblast beginning in the 7-day ovum.>« Hence it appears that this 
othenvise noianal embryonic disc has recently shifted its position due to some 
unknoAvn factor. Examination of serial sections other than the one here illus- 
trated shoAV that the edge of the germ disc is still attached to the trophoblast in 
a fashion similar to that shoAvn in Fig. 10,A. It may be that groAvth of the 
amnion and ehorionic connective tissue mechanically sAvung the germ disc into 
this bizarre position by virtue of the attached point acting as a fulcrum or hinge. 

♦Two other previllous specimens in this series, Carnegie Nos. 7770 and 7850 show minor 
degrees of trophoblastic hypoplasia. They are not described in this paper but have been 
described elsewhere in an earlier publication.” 
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, • , Fig. 8. — An abnormal human ovum of about 15 days showing defective or hypoplastic 
trophoblast, Carnegie No. 7800. 

A, Surface view of implantation site to show hemorrhage. The wrinkled tissue is the sur- 
face of the surrounding endometrium. Sequence 2X8. 

B, Lateral view of implantation site. Sequence 3X8. 

C!, Low-power photomicrograph of section through greatest diameter of the ovum and 
surrounding endometrium. Note extreme lack of adequate trophoblast. Simple villi should 
now be present (compare with Pig. 2, B). Section 15-1-3 X 35. 
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The implantation site, however, is particularly free from evidence of external 
damage (Fig. 9,A and B) so that operative trauma can probably be ruled out. 
Also, it should be pointed out that this specimen was removed in the same 
manner as all the other twenty-eight in our series and only one other (Fig. 10, A.) 
showed anything approaching this curious embryonic anomaly. 

■Whether this patient would have ultimately aborted or not is impossible to 
say. It is quite possible that the germ disc would ultimately have freed itself 
from trophoblastic attachments and become reoriented again in the normal 
fashion. It is perhaps worthy of note that this 27-year-old patient had had 
three normal childi'en and one spontaneous abortion previously. The cause of 
the latter was not determined from her clinical record. 

7. Ovum With Shallow Implantation and Other Anomalies . — 

This early mllous ovum (Fig. 10, A), estimated to be about 13 days of age, 
shows severe delations from the normal, none of which, either individually or 
collectively, may necessarily cause abortion. The most striking abnormality is 
its polypoid tjq^e of implantation. The curious budding of the embryonic disc 
with a portion of the latter still attached to the trophoblast at the implantation 
pole of the ovum is nearly as strildng. It is interesting and perhaps significant 
that the trophoblast at the embryonic or implantation pole is poorlj^ developed 
as compared to its development elsewhere. Early mlli are seen nearty every- 
where on the surface of the chorion except at the implantation (embiyonic) pole 
where they should be most highly developed. This anomaly of development is 
perhaps the primary one in the specimen with the probability that the others 
stem therefrom. Thus, the failure of proper trophoblastic development at the^ 
implantation pole may have resulted in the shallow or polypoid tjqoe of im- 
plantation. This in tum subjects the projecting omun to mechanical presisure 
from the opposite wall of the uterus to which the normally implanted o^alm is 
not exposed. At any rate, it appears that the distortion of the chorionic cadty 
and the buckling of the genu disc could be explained by mechanical pressure 
on the abnormally exposed o^'um. The apparent similarity of the germ disc, in 
section, to that of a miniature sea horse is amusing. About the only thing one 
can be certain of with respect to the future of the embryo is that it won’t become 
a sea horse. 

' Of interest in the clinical history of this 37-year-old patient is that she has 
given birth to ten normal children but has never had any spontaneous abortions ! 
Whether this pregnancy Avould have been her first failure is anyone’s guess. 

8. Shalloiv Implantation of Otherwise Normal Ovum . — 

The abnormality of this 12-day specimen (Fig. 10,B) is probably more 
apparent than real. To be sure it is somewhat more shallowly implanted than 
others of its general developmental age. HoAvever, the excessiA^e hemorrhage 
from its normally defective decidua capsularis gives it a more polypoid appear- 
ance than its depth of implantation Avould actually warrant. No attempt is 
made in the illustration to give any microscopic details since the ovum itself is 
as morphologically normal as the one shoAAm in Pig. 2,A. Certainly the endo- 
metrium is as normal as any in the entire series, being in the twenty-sixth day 
of the menstrual cycle with the usual progestational hyperplasia. 
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essentially normal 11-day human ovum showing malorientation of the em- 
bryonic disc. Carnegie No. 8299. 

nr 4- ?ross picture of the posterior wall of the uterus showing position and relative size 

implanted ovum. Sequence 2 X 1%. 

metrii^’ highly magnified view of Intact implantation site and surrounding normal endo- 

i-rium. The defect in the endometrium overlying the ovum is normal. Sequence 4 X 22. 

thn n^’ medium power photomicrograph of the section through the greatest diameter of 
'v bm with adjacent normal endometrium. Note embryo turned on edge (compare with 
11 c AL All other parts of the ovum are normal for this stage of development. Section 
rx-b-o X 100. 
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It is doubtful whether this pregnancy would liave resulted in abortion. 
It is, however, possible that such a shallow implantation would have re.sulted in 
the formation of a circumvallate placenta. This anomaly of placental develop- 
ment may cause abortion (4.5 per cent of Hertig and Sheldon’s series’^) but 
many of such specimens go to term. However, during the third trimester of 
pregnancy the circumvallate placenta ma}’’ result in premature rupture of the 
membranes or premature separation of the margin with subsequent onset of 
premature labor. Clinically this 29-yea)‘-old patient gave a history of four 
normal full-term labors udth only one spontaneous abortion. 

Discussion 

Of the twelve abnormal ova in the series, ten of which have been described 
in some detail while the remaining two with slight hypoplasia of the tropho- 
blast were merely mentioned in passing, only seven were destined for probable 
or certain abortion. These showed defective blastomcres, trophoblast only, ab- 
sent embrj^o, absent chorionic cavitj^ and markedly defective trophoblast, re- 
spectively. The remaining five showed minor degrees of trophoblastic hypo- 
plasia, malorientation of the embrjm, and various degrees of shallow implanta- 
tion of the ovum, respectively. These five might or might not have aborted — 
probably not. 

Since only seven of these abnormal pregnancies are definitely destined to 
abort, the proportion of absolutely defective ova in the series becomes approxi- 
mately one out of four (seven in twenty-eight). Furthermore, when it is con- 
sidered that four of these seven (the segmenting ova and the tiny mass of tro- 
phoblast) might not have resulted in a clinically evident pregnancy, it becomes 
evident that the proportion of three definite clinical abortuses out of twenty-five 
definitely implanted pregnancies (12.0 per cent) is in close agreement vdth the 
spontaneous abortion rate of approximatelj’' 10 per cent. 

Admittedly this series is too small to permit of statistical analysis. How- 
ever, it was thought ad^nsable to compare such factors as age, number of normal 
pregnancies, and number of abortions in the histories of the other patients from 
whom either normal or-no ova were obtained. 

The age of the patients in each series is not significantly different; those 
jfielding normal ova averaged 33.1 years of age, while those producing abnormal 
ova averaged 32.5 years. The I’emainder of these data are shown in Table I. 


Table I. Pkevioos Normal Pregnancies and Abortions, 136 Potentially Pregnant 
Patients in Whom 28 Early Conceptuses were Found (16 Normal and 

12 Abnormal) 



NORMAL 

ABNORMAL 

CONCEPTUSES 

ENTIRE 


conceptuses 

CONCEPTUSES 

NOT FOUND 

SERIES 

No. cases 

16 

12 

108 

136 

Average no. previous preg. 

5.62 

5.5S 

4.76 

4.94 

A-verdf^G'HO, previous abort. 

0.50 

0.83 

0.56 

0.59 

-Percentage of previous abort. 

9.09% 

i3.0% 

10.6% 

10.6% 


It is evident that the sixteen patients from whom noimal ova were re- 
covered had had, on the average, almost one more previous normal pregnancy 
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10. — Two abnormal human ova showing various degrees of superficial implantation, 
trnnb/^i abnormal 13-day specimen showing polypoid implantation, focal hypoplasia of 
rinTi*” implantation pole, distortion of chorionic cavity, and buckling of the germ disc. 

Carnegie No. 8290, section 25-2-4 X 60. 

wifVi i?’ otherwise normal 12-day specimen showing a somewhat shallow implantation 
fiovoi aa^'^i’i'hage from the abembryonic pole. (Morphologic details of this stage of human 
^'eiopment may be seen in Fig. 2, A.) Carnegie No. 8000, section 11-3-3 X 20. 
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Summary 

Over a period of ten years, tAventy-eiglit early conceptiises liave been 
found in a group of 136 potentially pregnant women of known fertility who 
submitted to hysterectomy for a variety of therapeutic reasons. Twelve of 
these early human ova were abnormal and of these seven were cej’tainly destined 
to abort. Four of the latter might not even have caused clinical evidence of 
pregnancy because of their extreme abnormality. 

The ova destined to abort, either with or without evidence of their ability 
to produce clinical pregnancy, showed .such fundamental defects as multi- 
nucleated blastomeres, absence of embryonic disc and/or chorionic cavity, or 
profound hypopla.sia of the future placental tissue. None of these patients in 
whom abnormal ova were found showed any clinical or pathological evidence 
that maternal environment per se played any part in the production of the ab- 
normal ovum. In other words, the endometrium was normal in all eases. The 
evidence, such as it is, indicates that the defective fertilized ovum is due to in- 
trinsic “germ plasm” quality rather than to its environment and is the main 
factor in the production of spontaneous abortion. 
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Discussion 

DE. LYMAN "W. MASON, Denver, Colo, (by invitation). — The theoretical considera- 
tions of this factual presentation are limitless. There are also clinical or practical considera- 
tions. 

Dr. jSIall, as Dr. Hertig has said, was of the opinion tliat defects in the maternal en- 
vironment, or faultj' implantation, were the cause for the patliological conceptuses wMch he 
found. These were usually concerned with evidences of infection and inflammation. His 
material, mostly spontaneous abortions, was contributed largelj- by clinicians throughout the 
country, sometimes with, but frequently -without, the attached secundines or decidua. They 
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than did the 108 patieilts whose uteri were iioiipregnant. The patients who 
produced abnormal ova, however, did almost as Avell as the normally pregnant 
group with an insignificant difference of only 0.04 previous normal pregnancies 
in favor of the normal group. Moreover, the abnormal group had 0.82 more 
previous normal pregnancies than did the nonpregnant group. In the matter 
of previous abortions, the abnormallj* pregnant group had only 0.33 more than 
the normally pregnant group and only 0.27 more than the nonpregnant group. 
Whether these data are statistically significant or not we do not Imow. The 
data, however, Avould appear to indicate a slightlj’' increased fertility in tlie 
group normally pregnant as compared to either the abnormally pregnant or 
nonpregnant group. It is interesting to note, furthermore, that in this entire 
group of extremely fertile women, one spontaneous abortion had occurred for 
every 8.4 normal pregnancies (10.6 per cent) ; the normallj’- pregnant group 
aborting 9.09 per cent of their previous pregnancies while the abnormally preg- 
nant group had prematurely'- lost 13 per cent of theirs. Tliese figures, it will be 
remembered, are veiy close to the 10 per cent incidence of spontaneous abortion 
among the pregnant population at large. 

In an attempt to determine whether the location of the implantation site 
of these twenty-five embedded pregnancies within the uterus played any part in 
the .determinatio 2 i of its normality or abnormality, Table II was compiled. It 
Avill be recalled that three of the ova were still free in the uterine cavity. 


Table II. Position of Ova in Uterus and Their Eelation to Their Corpora Lutea 

OP Origin 




POSITION 

IN UTERUS 


CORPORA LUTEA OF 
ORIGIN 


OVA 

NO. 

ANTERIOR 

1 POSTERIOR 

SAME 

1 OPPOSITE 1 

FREE 

1 UNKNOWN 

Norm. 

16 

6 

10 

10 

5 


1 

Abnorm. 

12 

6* 

3* 

5 

3 

3 

1 


*The free morulae account for three being on neither the anterior nor posterior wall of 
the uterus. 


It is evident that the normal ova tend to be implanted on the posterior wall 
whereas the abnormal ones tend to be on the anterior wall although this correla- 
tion is by no means absolute. It is interesting that of the first 12 specimens 
fomid, this correlation was absolute.^ Dr. AVilliam E. Studdiford, in comment- 
ing on this apparent fact, pointed out that the series was too small to allow any 
conclusions. It is still too small for generalization but the trend, as stated, is 
still apparent. 

With respect to the side of the uterus on which the ovum implanted in 
relation to its corpus luteum of origin there appeared to be no correlation, as 
can be seen in Table II, for approximately one-third of each series embedded 
on the opposite side of the uterus. In no instance, however, were any ova, eitlier 
good or bad, found below a line dra-um halfway between the fundus and lower 
uterine segment. Therefore, at least none of these pregnancies were destined 
to be complicated by placenta previa. 
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I am sure that it is the general belief that the study of these extremely early conceptusc.s, 
which has been presented today by Drs. Rock and Hertig, has advanced ns much along the 
road, at the end of which lie the answers to the "whys” and the ‘Miows^’ a.«ked by those 
who concern themselves with the problems of human reproduction, 

DR. KARL WILSON, Rochester, N. Y. — I desire to refer to a case of a 32-day ovum. 
It was obtained accidentfilly in an endometrial biopsy and wo have the whole ovum. It looks 
quite normal. It appears that this defect through which the ovum was implanted ought to 
be healed over noAv and whether that represents a potential abortion it is diihcult to say. 
The high-power view of the embryo shows a verj' early j'olk sac. (Fig, 1.) Fig. 2 shows the 
endometrium in which the ovum was implanted, kly first impression was that there was too 
much edema here and I was wondering if that would indicate that this ovum would have 
perished anyway because of defective endometrium. If that were true it would indicate that 
abortion would occur. The patient menstruated normally two days after the biop.sy was ob- 
tained. Whether she would have menstruated and cast ofC the o^nm or whether the menstrual 
flow was due to loss of the corpus lutcum one can hardly say. 

DR. THADDEUS MONTGOMERY, Philadelphia, Pa. — This presentation has again 
raised the old question of the relative influence of heredity and environment in the production 
of congenital abnormalities and congenital disease. 

The j)henomena which are sometimes observed in binovular pregnancy would seem to 
have a possible bearing on the answer to this problem. For instance, one oftentimes finds 
within the content of the womb, in which the environment may be assumed to be uniform, a 
binovular pregnancy in which one fetus and placenta are quite normal and the other de- 
generated and dead. Occasionally there is also encountered a binovular pregnancy in which 
one pregnancy has undergone hydatidiform degeneration and the other is apparently a normal 
pregnancy. 

However, in contradiction to this point of view, there are some cases reported in which 
apparently chorionepithelioma has followed a full-term pregnancy and apparently has arisen 
from retained bits of chorionic tissue and sjmeytium rather than from the elements of a new 
pregnancy. It is quite possible, therefore, that both heredity and environment play an im- 
portant role in these earlj- disturbances of placentation and embryonic development. 

DR. D. PLASS, Iowa City, la. — I would like to raise the question as to whether the 
evidence presented proves that tliis is a genetic responsibility. The mere fact that the endo- 
metrium appears normal is not proof that the cells are functioning normally. I doubt very 
seriously whether this evidence would prove acceptable to a biologist for that reason. We 
are learning more and more that one cannot link morphology and function with any accuracy. 

DR. ROCK (Closing). — Dr. Hertig will perhaps in closing tell us the average age of 
patients we worked with because it may be that in these women a larger proportion of eggs 
were already a little older than are those still fertile ova of postadolescent women in general. 
It has been shown in the guinea pig and rabbit that ■with increase of o'\Tilation age of eggs 
the incidence of abortion increases. I would suppose that in like manner eggs, older because 
of the age of the woman herself, are probably more likely to abort. Certainly the incidence 
of abortion increases after the age of thirty-five years. It has been shomi also in some of the 
experimental animals that fertilization ■with older spermatazoa — that is, sperm out of the 
testicle longer than in normal ejaculates — is very likely to accomplish abnormal fertilization 
or fail to activate the egg at all. Thus we may have defects arising from within the zygote 
itself. 

Some very interesting work has been done by Chang in Pincus ’ laboratory in Shrewsbury 
on the effect on the conceptus of the time of its arrival in the uterus. If a fertilized rabbit 
egg, 2 days of age, is placed in the uterus of another normal rabbit the day before ovulation, 
it vdW fail to establish pregnancy. Chang did this work, using dozens of eggs, and concluded 
from percentage results that if a 2-day fertilized rabbit egg is placed in a rabbit just at 
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were of all ages, none so young, of course, as those which have been presented today. One 
cannot escape the belief that many, if not most, of these inflammatory changes were post- 
abortal, rather than the cause for the pathological conceptuses which were found. 

The opposing viewpoint, viz., that the abnormal conceptuses are caused by defects in- 
herent in themselves, has been presented today, on material which is much more significant. 
The case has been made increasingly strong for this viewpoint, especially bj’- the work of 
Comer on the domestic sow, in which abnormal conceptuses are found side by side with 
normal ones in the same environment. Dr. Hertig has called attention today to the fact that 
in the cases shpwn, the endometrium was normal. One is impressed by the ten per cent men- 
tioned by Dr. Hertig. This is the incidence which seems to run through all abortions, in 
human beings as well as that found by Corner in the sow. Must we accept this ten per cent 
of abortions as inevitable? 

If one accepts pathology in the conceptus as due to faults inherent therein, and if we 
reject Mali’s belief in maternal environmental defects as a cause, then it logically follows 
that attempts to save so-called "threatened abortions" are destined to failure, since they 
represent, not the beginning of trouble, but the end of a damaging process which is already 
past hope. 

Also, it seems quite probable that cases of occasional menorrhagia and lengthened 
menstrual intervals in women whose menstrual cycles are usually normal, usually followed by 
a period marked by increased discomfort and increased flow, maj’^ well represent abortions of 
conceptuses such as have been described by Dr. Hertig. 

VHiether the fault is intrinsic in tlie conceptus, or is secondary to defective maternal 
environment, little has been accomplished in determining the fundamental cause of the patho- 
logical changes observed in the conceptus. 

In the study of sterility, with which the presentation of Dr. Rock and Dr, Hertig is 
directly coneemed, some progress has been made in semen specimens as a whole, based upon 
Dr. "W. W. 'Williams’ original work with bulls, but little as yet upon the individual sperm, 
which appear normal morphologically, although here we have millions to compare with each 
other in the same specimen. The problem is much more difficult for the relatively rare egg, 
fertilized or otherwise, which is recovered. 

Considerable has been accomplished in studies along embryonic and genetic lines in 
some of the plants, and in some of the lower animal forms, especially in the Drosophila and 
Paramecium. It has been found that there are genelike bodies, apart from tliose in the 
cliromosomes, in the cytoplasm, wliich may undergo mutations, and thereby profoundly alter 
the reactions of the cells to other tissue cells and to each other. These characteristics are 
transmissible through the cytoplasm of the cells, and not the chromosomes. Some of these 
mutations can be made to occur, and controlled to some extent. Such has been shown to 
account for a susceptibility to carbon dioxide in some Drosophila, for a certain tjq)e of male 
sterility in corn, and for defects in the plastids of some of the green plants which cause them 
to lack chlorophyll. It may be that environmental factors, physical or chemical, as jmt un- 
recognized, are the cause of such mutations, temporary so far as the individual is concerned, 
involving only certain ova or spermatazoa, giving rise to products of fertilization which are 
abnormal. It may be possible, therefore, that environmental factors may not entirely be 
ruled out by the microscope, but may lie beyond what can be seen. One can not see in the 
microscope, for example, the causes for an allergj'- which must represent altered cells in 
tissues, which may suddenly appear in an individual never before affected. 

In a long interest in sterility, with which the subject of abortion forms an integral part, 
from my own observations, from all I have read, and from all I have heard, I do not think 
that either of these fundamental concepts of spontaneous abortion has been proved to the 
entire exclusion of the other. In Hertig ’s and Rock’s cases, there were maternal factors, 
which admittedly justified hysterectomies, in spite of normal-appearing endometrium, and 
hysterectomies are not done by outstanding gynecologists for minor indications. It must 
also be remembered that by the time the conceptus reaches the uterus, it is not a sperm or 
an ovum but a morula, composed of many cells, which has been subjected to environmental 
factors from the time of fertilization and before. 
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ovulation there will be a somewhat smaller number of abortions but it is still almost 100 per 
cent. If, however, the 2-clay fertilized egg is put in a two-day postovulatory rabbit then the 
percentage of normal conception rises; and if it is put in a four to six-day postovulatory 
rabbit the percentage of pregnancies again decreases. We have no way of knowing whether 
or not our abnormal conceptuses arrived in the uterus at the proper time, I think it is pos- 
sible that sometimes w'c may attribute to the zygote the defect that we .should attribute to 
tubal function or tubal fluid for, as Dr. Plass has stated, we know practically nothing of what 
the conceptus demands of the endometrium. 

Dr Montgomery brought up the question of how do we get in binovular twins one bad 
and one good one. How can we attribute this to the fault of environment when here wo have 
two eggs in the same environment? It might be explained on the time of arrival of those 
eggs in tlie uterus because a variation of only two daj's of either arrival or implantation 
might make all the difference in the world. 

DR. JOSEPH BAER, Chicago, 111. — I would like the essayist in his closing remarks to 
tell us something about the occurrence of genes in the cj-toplasm. 

DR. HERTIG (Closing). — Dr. Mason has raised the point as to whether this inflamma- 
tory-like infiltration of the leucocytes had some ctiologic relationship to abortion. Dr. Alall, 
while a very eminent erabrj-ologist, apparently did not realize that all spontaneous abortions 
have as part of their final morphologic picture thrombosis, necrosis, and hemorrhage in the 
decidua. The leucocytic response to sterile necrosis is what he interpreted as inflammation. 
This is seen whether the corpus luteum is surgically removed or whether there is a blighted 
ovum or low-implanted ovum as the ba.sis for the abortion. As to Dr. Mason's second point 
that threatened abortions arc inevitable, I do not agree. About half of them do not abort 
irrespective of what is done. There is, however, a group of threatened abortions which 
without proper treatment will abort but can theoretically be salvaged by treatment. This 
is the relatively small group amounting to about 30 per cent of all abortuses or 15 per cent 
of threatened abortions. These potentially salvageable threatened abortions have normal 
embryos and chorions that arc living at the time the patient is first seen. The presence of 
this group in a series of abortuses and hence in any series of patients who threaten to abort 
is the explanation for the increased salvage of threatened abortion by administration of 
estrogens. 

With respect to Dr. Wilson’s specimen, it is unique to get a normal ovum properly 
sectioned with the significant parts of the embryo in it from chance biopsy material. We 
have one such specimen at about 8 days which appeared to have been completely removed by 
biopsy, also, as in this case, in a sterility patient. That brings up the question of when is the 
best time to do an endometrial biopsy in sterility patients, and we feel it should be at the 
onset of menstruation or prior to implantation when it is difficult to damage a free-floating 
blastula. The yolk sac which Dr. Wilson mentioned is a beautiful early stage in the forma- 
tion of this structure. Since nothing is known in its early formative period, this specimen 
promises to be unique. We had hoped for years to find an early yolk sac in the process of 
examining the uteri from these patient.s. The edema of the endometrium is probably within 
normal limits. Nobody can answer whether withdrawal of the chorionic support caused the 
patient to have her period within two days or whether she would have had it anjmay. I think 
the ovum is a normal one. Dr. Wilson also asked whether the implantation site at the top 
should not have closed ; in the normal 11- to 13-day ovum it is not really healed but is closed 
over by what Graf von Spec called ‘ ‘ Schlusscoagulum. ' ' 

With respect to Dr. Schwarz’ question, the implantation pole of the ovum is almost in- 
variably determined by the position of the embryo itself. In the rare case when that is not 
so and the ovum implants upside down, then one has a membranous insertion of the cord. 
AVliat determines wdiy the ovum should stick itself in the position it does is not known except 
that it implants with the embryonic pole toward the endometrium. The ovum itself may be 
sticky or there may be present some difference of electrical potential which attracts the 
embryonic pole to the endometrium. 
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Fig-. 1. — Early ovum of about 11 days. 




Fig. 2. — Edematous decidua 



THE INFLUENCE OF DIETHYLSTILBESTROL ON THE PROGRESS 
AND OUTCOME OF PREGNANCY AS BASED ON A 
COMPARISON OF TREATED WITH UNTREATED 
PRIMIGRA VIDAS- 

0. ATKINS Smith, Ph.D., and Gkougk A^vn S. Sjhth, M.D., 

Brookline, Mass. 

(From the Fearing BcscarcU JaiI) oratory, Free Hospital for IVomcn, Brookline, Mass., 
the Boston Lying-in Hospital, and the Department of Gynaecology, Harvard 

ALcdical School) 

T his is a report of continued progress in the clinical evaluation of our con- 
cept concerning the action of diethylstilbestrol in human pregnancy. The 
basis for the use of diethylstilbestrol in pregnancy and the evidence for its 
progesterone-stimulating effect have been reviewed in a previous publication,’ 
a clinical study in which the drag was shown to be beneficial in the treatment 
of threatened abortion and in the prevention of abortions that would have been 
anticipated because of previously lost early gestations. A preliminary report 
wms also included on the use of stilbestrol for the prevention of late pregnancy 
complications in patients in whom pre-eclampsia, eclampsia, premature delivery, 
or stillbirth was anticipated because of their past medical or obstetrical his- 
tories. A larger series of such patients is being reported elsewhere.* Certain 
difficulties are encountered, however, in the evaluation of results in patients of 
this sort. In evaluating the results of stilbestrol therapy for threatened and 
chronic abortion, we had reliable figures on the spontaneous cure rates of these 
conditions as a basis for the analysis of our data. No such generally accepted 
figures are available, so far as we loiow, as a basis for evaluating any prophy- 
lactic therapy against complications of late pregnanejL It was for this reason 
that the present study was undertaken, the plan lieing to compare the late preg- 
nancies of treated primigravidas Avith those of synchronous control primigra- 
\ddas in order to determine Avhether the drug might have Amlue in reducing the 
usual incidence of late pregnancy complications and fetal loss. Although the 
incidence of toxemia, premature delivery, and stillbirth in primigravidas has 
been extensively Avorked up in most obstetidcal clinics, there is ahvays the pos- 
sibility that differences in prenatal care, dietary conditions, seasonal variations, 
etc., might influence results. In order to eliminate all possible variables it Avas 
deemed important to have a synchronous control group from the same clinic 
rather than to depend upon the data from previous years or from other clinics. 

AYe have shoAViri that late pregnancy toxemia, premature delivery, and 
death of the fetus in utero are preceded by a premature deficiency of estrogen 

‘Presented at the Seventy-Second Annual Meeting of the American Gynecological Society, 
Hot Springs, Va., May IG to 18, 1049. 
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I do not linow much about the problem of binovular twins. We do know that we see 
normal twins along with abnormal ones. I have always felt that these mummified twins did 
not have as good blood supply as the others; their placentas arc normally formed but often 
infarcted. 

As to the point made about hydatidiform mole subsequent to normal pregnancy, I con- 
.«ider that to be a new pregnancy which has undergone hydatid degeneration. I feel that the 
chorionepitheliomas which follow normal pregnancy are the result of retained trophoblast 
uiiieh lias undergone malignancy, but why that happens I do not Icnow. 

Dr. Plass’s question whether these things are genetic has been answered by Dr. Koch: 
we do not know. It was our purpose to point out that here was a group of normal patients, 
10 per cent of whose implanted ova were abnormal in the presence of an apparently normal 
environment. 

The average age of these patients was 32.5 years in the group producing abnormal ova, 
and 33.1 years in those producing normal ova. 

I think Dr. Rock’s point about the time of arrival of eggs in the uterus is well taken 
and that may account for Dr. Mall’s classic observation on the abnormality’ of the majority' 
of ova in ectopic pregnancy because they certainly implant in an em'ironment wliich is not 
normal and at a time when they should not be implanted in that location. 

In answer to Dr, Baer, I know nothing about the genes within the nucleus. I can only 
say that these embry’ologic obseivations are in the “horse and buggy'” phase of morphology; 
they have not been studied histochemically. We were content to find the ova and get serial 
sections made of them. 
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get the right dosage. In handling a large number of clinic patients it was felt 
that the use of two sorts of pills might lead to bad error.s in dosage. The 
schedule was therefore modified. One-half of a 25.0 mg. tablet (12.5 mg.) was 
taken daily during weeks 12 and 13 and a whole tablet (25.0 mg.) daily during 
weeks 14, 15, and 16. At the start of the .seventeenth week the dosage was in- 
creased to 50.0 mg. and maintained at this level through the twentieth week. 
It was then raised to 75.0 mg. for weeks 21 through 25, 100.0 mg. for weeks 26 
through 30, and 125.0 mg. for weeks 31 through 35, when it was discontinued. 
When treatment was started after the twelfth week the initial dosage was always 
the one for the particular week of pregnancy when therapy was begun. This is 
dosage schedule No. 1, which was followed in the treatment of the first 152 
primigravidas who, with 283 sjmehronous control primigj-avidas, comprise 
Series A (v.i.). 

The schedule just described was employed in a number of abnormal pa- 
tients in another study,^ whose urinary pregnanediol was being followed by 
the method of Venning. In many of these cases the curves flattened out or even 
dropped towards the end of a five-week interval at one dosage level, instead of 
showing the normal gradual rise found in other patients taking gradually in- 
creased doses of stilbestrol. Therefore, the schedule was changed so that one 
and one-half of the 25.0 mg. tablets, 37.5 mg., were ingested daily during weeks 
16, 17, and IS; two tablets, 50.0 mg., during weeks 19, 20, and 21; two and one- 
half, 62.5 mg., during weeks 22, 23, and 24; 75.0 mg. during weeks 25 and 26; 
87. 5 mg. during weeks 27 and 28 ; 100.0 mg. during weelcs 29 and 30, 112.5 mg. 
weeks 31 and 32, 125.0 mg. weeks 33 and 34, and 137.5 mg. duiing tlie thirty- 
fifth week. In this manner (schedule No. 2), 235 primigravidas were treated.- 
They and 272 sjmehronous control primigravidas comprise Series B (v.i.). 

With the exception of an occasional complaint of nausea or itching of the 
.sldn, no toxic effect could be attributed to the stilbestrol as administered. In 
no instance was the drug discontinued or the dosage changed l)eeause of symp- 
toms, despite which fact the symptoms disappeared. There were no deaths 
among the treated or control mothers of this stud^^ 

Comparisons Between Treated and Control Primigravidas 

An over-all comparison of the incidence of late pregnancy complications 
is graphically presented in Pig. 1. According to statistical analj’-sis,^' the better 
total results among the treated patients in each category are significant, highly 
so as regards the incidence of toxemia and fetal mortality. 

1. Toxemia of Pregnancy . — 


Table I. Incidence op Late Pregnancy Toxemia 



SERIES 

A 

SERIES 

B 


TREATED | 

control 

TREATED | 

CONTROL 

Total no. of cases 

152 

283 

235 

272 

Pre-eclampsia Grade I 

5 

18 

3 

12. 

' Pre-eclampsia Grade II 

0 

2 

1 

5 

Eclampsia 

0 

0 

0 

1 

Totals 

5 

20 

4 

18 


(3.3%) 

(7-0%) 

(1.7%) 

(6.6%) 

Totals A -b B 

Treated : 

9 (S.S%) 

Control : 

38 (6.8%) 


In Table I the incidence and type of toxemia are summarized. Through- 
out the rest of this paper, italics indicate statistical significance of the difference 

♦We are indebted to Jane Worcester, Dr.P.H., Assistant Professor of Biostatistics at the 
Harvard School of Public Health, for advice in the statistical analysis of our data and for a 
review of the final manuscript to check its statistical accuracy. 





Volume 58 
Number 5 


INFLUENCE OF DIETHYLSTILBESTEOL ON PEEGNANCY 


995 


and progesterone. We have also presented e\ddence that this hormonal defi- 
ciency, once established, may be part of a vicious cj^cle in which lack of hor- 
monal support, vascular deficienej", and toxin formation augment one another 
and that any one of these factors, unless corrected, may eventually lead to all 
three.^ The high incidence of late pregnancy complications in primigravidas 
as compared with multiparas has been aseribed rather generally to mechanical 
factoid that might cause a relative deficiency in blood supply to the uteims. 
Our studies have indicated^ that any situation which affects adversely the blood 
supply to the uterus will interfere with the normal production and metabolism 
of the placental steroid hormones, estrogen and progesterone. The combined 
action of estrogen and progesterone, on the other hand, is characteristically 
one of increased myometrial and vascular growth. By the administration of 
stilbestrol and provision thereby of an extra stimulus for the production of 
estrogen and progesterone, we would not expect completely to avert all late 
pregnancy complications in all primigravidas but, if our concept is correct, 
the onset of such complications should be postponed, their severity reduced, 
and, in a certain proportion of patients who would ordinarily have no trouble 
until late in pregnane}^, entirely prevented. 

The Clinical Experiment 

This study was carried out at the Boston Lying-in Hospital.* It was 
begun in April, 1947, and ended Jan. 1, 1949. A record was kept of all primi- 
gi’avidas who made their first visit before the twentieth week of gestation and 
whose condition was diagnosed as normal. No patients with known essential 
hn)ert elision, diabetes, or nephritis were included. So far as was possible under 
the circumstances, alternate patients were interviewed and given stilbestrol.t 
A calendar dosage schedule was made out for each patient and written instruc- 
tions were provided. The patient checked the calendar each day after taking 
her pfils and was interviewed at each visit to be sure she understood the in- 
stnictions and was faithful about taking the medication as prescribed. At the 
end of therapy, after thirty-six weeks, all left-over pills were returned and 
counted in order to obtain a further check as to whether or not instructions had 
been followed.! In all other respects there was no difference in prenatal care 
between the treated and control patients, nor was there any significant differ- 
ence in their ages. Ninety-two to 93 per cent of both groups were under 30 
ycai-s of age when first seen. The administration of .stilbestrol was started lie- 
tweeii the twelfth and sixteenth weeks in 75 per cent of the treated cases and 
b.^■ the twentieth week in the remainder. 

^ Tlie drug was taken orally. In the dosage schedule originalh' recommended 
by us^ (and still felt to be "the closest to physiological) the amount taken is 
increased b}* 5.0 mg. at weekly intervals after the fourteenth week. This in- 
} ^ivcs tlic use of 5.0 mg. tablets to supplement the 25.0 mg. pills in order to 

for f’-re indebted to the medical and nur.^inir .staffs of the Bo.ston Lyingr-In Hospital 

civA cooperation in makinp tliis study po.ssible. Indi.spcn.sablo as.^i.stjince and advice wore 
Klrku-n« 1 l^oncan E. Reid, William '.T. Mullipan, j\rthur VV. Tucker. Jr., and .Samuel B. 
df'lit/lu . bie matter of ab.stractincr records and cbeckinp on the diapno.'-'e.*;. We arc in- 
pfenvA,,? i’’?- Clement A. Smith and Stewart H. Clifford for advice in orpanizfnp the data on 
the On* .secretarial work involved and the all-important la.-^k of interviewing 
Mrs dispensinp .stilbestrol, pettinp back sui7)los pill.s. etc., etc., were performed by 
ticin Harris, to whose pcrsever.ancc and t.act may be attributed the tmusual cooiicra- 

\ patients in following instruclion.s. .She wn.s assisted by Ethel Stewart. R.X.. to 
ahstr-iot f also indebted for abstractinp records. T.abutatlon of tlie dat.a from the record 
fast as they were received was performed by Mrs. Muriel G. Mann, tberebj' 
rabiy simplifyinp the final la.sk of the author.=. 

tE- "R r ^ ys _*»»» #--.1 
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INFLUENCE OF STILBESTROL UPON THE INCIDENCE 
OF LATE PREGNANCY COMPLICATIONS 

387 treofed=^ V6. 555 synchronous controls=Mi (ollgrov. t) 


Pre -eclampsia 
or 

eclampsia 


Total 


Spontaneous 
premature 
(5.5 lb. or less) 



Post-mature 
(more than 
17 (toys) 


Total 


Totol fetal 
mortolity 
(viable) 


A B Total 

Series A=152 treated (dosage schedule **1) vs. 283 controls 
Series B=235 treated (dosoge schedule ’*^2) vs. 272 controls 


Totol 


Fig. 1. 


SEVERITY OF LATE PREGNANCY TOXEMIA 
AS INFLUENCED BY STILBESTROL 

9 treated=^ vs. 38 synchronous controls' I 




Onset 
at 34w.| 
'or before 


Diastolic B.R 
Max. I Ave. 

> 100 I > 90 



h > 20% before 
Zlvi. 


I 


Fetal 

mor- 

tolity 


Fig. 2. 
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between control and treated cases. These figures show not only less toxemia 
on stilbestrol but also a reduction in tlie incidence of pre-eelampsia Gtrade 
and eclampsia, from 1.6 per cent in the 555 controls to 0.26 per cent in the 387 
treated patients. In other words, wiiat toxemia did occur was less severe. 

In Fig. 2 the nine cases of toxemia among the treated patients are compared 
with the 38 cases among the controls. From a statistical point of view in such 
a comparison, it is unfortunate that we have only nine cases of toxemia among 
the treated patients. Despite the fact that such a small number of cases is not 
subject to statistical analysis, the data in Fig. 2 suggest that even pre-eclampsia 
Grade I in these nine women was less severe and later in its onset than it might 
lipe been if stilbestrol had not been taken. There Avere only two in whom the 
disease had its onset prior to the thirty-fourth week, as against over half of 
the 38 cases of toxemia in the control group. Toxic signs were also less severe 
in these nine patients. In none of them was tiie interruption of pregnancy 
indicated prior to rivo weeks before term; whereas in three control cases cesar- 
ean section had to be resorted to at 32 and 36 weeks, and in four others labor 
was artifically induced at 32, 35, 36, and 37 Aveeks, respectively, because of the 
increasing severity of toxemia (the case of interruption at the thirty-second 
week being in an eclamptic). 

There were two fetal deaths in the. nine toxic pregnancies that occurred 
despite stilbestrol treatment, as against five fetal deaths in thirty-eight patients 
with toxemia in the control series. Both of the fetal deaths in the stilbestrol- 
treated patients were associated with extenuating circumstances. One of the 
tw'o women presented lier first toxic signs (hypertension and albuminuria) at 
21 w’eeks, after she had been on stilbestrol for only five weeks. Although she 
■was clinically normal at her only previous visit at 16 wmeks, wdien stilbestrol wms 
started, it seems probable, considering the very early appearance of toxic signs 
and their persistence after delivery, that this patient had antecedent renal 
disease and should not have been classified as a nonnal primigravida. Even if 
tliis was a case of true toxemia, stilbestrol administration was not prophylactic, 
smce, according to our experience in studjdng such cases,® the hormonal defi- 
cieney of toxemia is underway some four to eight weeks before the disease is 
clinically detectable. We have showm'* that stilbestrol administration alone is of 


no value for the definitive treatment of established pre-eclampsia. This pa- 
tient is also the only one of the 387 treated primigravidas who developed signs 
and symptoms diagnosed as Grade II pre-eclampsia. At 30 weeks she went 
into labor spontaneously and delivered a macerated, stillborn infant. 

The other fetal death among the nine cases of toxemia on stilbestrol wms 
in a patient who had pyelitis starting at 26 w^eeks and wdio discovered that the 
druddng of much tea preliminaiy to her prenatal 'visits wms a means of ob- 
viating hospitalization. Her diluted urine contained less protein according to 
tile qualitative test, used in the clinic. Her ingenuity in this respect, together 
With her uncooperative attitude, made us suspect that she may not have taken 
ler stilliestrol, despite the accuracy 'with which she marked her medication sheet 
and the fact that she returned the right number of pills when her pregnancy 
'W'as completed. In addition to pyelitis she developed hypertension consistent 
with a diagnosis of jire-eclampsia Grade I, and at 32 wmefe she delivered spoii- 
aneously a 3 pound infant which lived only three days. 

2. Spontaneous Premature Delivery . — 

According to the accepted definition of prematurity® — any child born alive 
weighing 2,500 grams ( 51/2 pounds) or less — the total incidence of this abnor- 
niality -^vas 2.8 per cent in the treated cases as against 6.1 per cent in the eon- 
tro^Pig. 1). 


or 


j^aroughout this paper the term "pre-eclampsia Grade II” refers to severe pre-eclampsia 
preconvulsive toxemia, whereas “pre-eclampsia Grade I" refers to mild pre-eclampsia. 
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Table IV. Distribution op Lengths at Birth in Prematurely Delivered Infants 
(OP Comparable Gestational Ages — Omitting Twins) 


CROAVN-HEEL LENGTH AT BIRTH 

STILBESTROL 


CONTROLS 

IS indies or less 

7 

17% 

19 

33% 

18% to 18% indies 

4 

10% 

12 

20% 

19 indies or more 

30 

7S% 

27 

47% 

Totals 

41 


58 


Table V. Distribution op Initial Weight Los.ses in Prematurely Delivered Infants 

(op Comparable Gestational Ages— 

-Omitting Tavins) 


AVEIGHT LOSS IN PER CENT OP 





BIRTH WEIGHT 

STILBESTROL 


CONTROLS 

7% or less 

12 

29% 

11 

19% 

7.1 to 11.0% 

25 

61% 

29 

50% 

More than 11.0% 

4 

10% 

18 

Sl% 


41 


58 



As shown in these tallies and graphically depicted in Fig. 3, stilbestrol- 
treated women not only lost none of their babies but also liad fewer babies which 
were actually premature in the matter of weight (Table III) and length (Table 
IV). Moreover, more of their babies were able to suckle, and to leave the hos- 
pital vdth their mothers. That the greater weight of more of their babies might 
have been due to water retention from exposure to larger amounts of steroid 
hormones seems hardly tenable, since fewer of these offspring lost over 11.0 
per cent of their birth weight during the early days of extrauterine life 
(Table V). 


INFLUENCE OF STILBESTROL UPON INFANTS 
DELIVERED AT 26 TO 38 WEEKS 
41 treafed=^ vs. 58 synchronous controls= H 

(The distribution of gestotiono! ages wos the same 
in the treated as in the control coses) 



Fig. 3. 

Seattergrams were made (Figs. 4 through 7) in order to see how the values 
for the weights and lengths of the premature infants of treated and control 
mothers fell in relation to curves based on averages. In these seattergrams 
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All important observation in this group of patients is the fact that if pre- 
maturity is defined on the basis of the expected date of confinement rather than 
of birth weight there is no difference between the treated and control groups. 
Among the 387 treated patients there were 42 (including one who had twins), 
or 10.8 per cent, wdiose only complication was spontaneous delivery more tlian 
two weeks before term. In the control group of 555 cases there were 66 such 
patients (including three who had twins) , or an incidence of 11.8 per cent. In 
our first study, ^ stilbestrol administration was associated with a 33 to 47 per 
cent reduction of premature delivery in those who had previously delivered 
early. It was pointed out, however, that over 50 per cent of the women who 
had previously delivered early, regardless of how many times this had happened, 
did not carry to term on stilbestrol, although the fetal loss from prematurity 
was greatly reduced. It was inferred that in over half of these women factors 
otlier than hormonal ■were primarily responsible for this late pregnancy com- 
plication, the hormonal deficiency being a part of the end result and therefore 
a final contributoiy factor onl}’-. The findings in the present study suggest that 
factors other than hormonal account for most of the premature deliveries in 
primigravidas. 

Despite the failure to reduce spontaneous premature delivery in primi- 
gravidas, as defined in teirnis of gestational age, medication with stilbestrol 
proved of real benefit to the infants of these women. There were nine deaths 
among the 69 infants of the control group whose only complication was spon- 
taneous delivery more than two weeks before term, a mortality rate of 13 per 
cent. None of the 43 babies of the treated patients who delivered early died. 

In order to determine the cause for this strikingly beneficial influence of 
stilbestrol upon fetal salvage, the data on babies wlio were of comparable ges- 
tational age in the two groups were analyzed. In this analysis all twins were 
omitted, since there were more twins in the control than in the treated groups. 
(Tliis excluded one of the fetal deaths in the controls.) In Series A there were 
five of the controls who gave birth between the twenty-fifth and thirty-second 
weeks. Since none of the treated women in Series A delivered during this in- 
terval, these five controls (and their four fetal deaths) are also omitted from 
the comparisons. The distribution of gestational ages in the remaining data 
analyzed i.s sliown in Table II. The omission of infants that would weight the 
data unfairly against the prematurely delivered offspring of the controls re- 
sulted in a similar distribution of gestational ages in the two groups, and there- 
fore a fair basis for the comparison of babies; delivered prematurely with and 
Without stilbestrol therapy. These are the cases that were used in compiling tlie 
statistics for Tables III, IV, and V, and for Fig. 3. 


Table II. Distribution of Gestational Ages in Data Analyzed for Fig. 3 and 

Tables III, IV and V 





TREjVTED 


CONTROLS 


Total number of babie.s 


41 


58 



r 26 to 28 

1 

2.4% 

1 

1.7% 



30 to 32 

1 

2.4% 

2 

3.5% 


V eek of delivery 

32+ to 34 

3 

7.3% 

4 

6.9% 



34+ to 36 

9 

22.0% 

13 

22.3% 

- 


1 36+ to 38 

27 

66.0% 

38 

65.6% 


Table in. Distribution of Birth "Weights in Prejiatukely 

Delivered Infants 


(OF COMPAILVBLE GESTATIONAL AGES 

— Omitting Twins) 



WEIGHT AT BIRTH 

STILBESTROL 


CONTROLS 

5 

pounds, 8 ounces or less 


10 

S4% 

28 

48% 

0 

poimdSj 9 ounces to G pounds, 9 ounces 

23 

5G% 

23 

40% 


pounds, lu ounces nr -rnorn 

8 

20% 

7 

12% 

— 


Totals 

41 


58 




1002 


SMITH AND SMITH 


Am. J. Obst. & Gyncc*. 
November, 1919 


twins only are omitted. The upper curve in eacli of these four charts was de- 
termined by Ylppo in 1919 and the lower by Scammon and Calkins between 
1922 and 1925.® Over 90 per cent of the premature infants of the treated pa- 
tients fell above the upper curves for both weight and length. The scatter- 
grams of control babies, on the other hand, are not significantly higher than 
the 50 per cent above and 50 per cent lielow average that "would be expected 
if the upper curves of Ylppo are applicable to bal)ies delivered at the Boston 
Lying-in Hospital between April, 1947, and January, 1949, the period of this 
study. 

It seems clearly indicated by the above data that tlie administration of 
stilbestrol as a prophylactic measure reduces fetal mortality from prematurity 
largely because the infants are unusually mature for their gestational ages. 
In other words, it would appear that a better intrauterine environment had been 
I? rounded than would have pei’tained if still)estrol had not been given. Our 
interpretation would be that the placental secretion of estrogen and progesterone 
had been stimulated to its maximum capacity up to the time when nonhormonal 
factors gained the supremacj' and brought on the vascular and hormonal defi- 
eienc 3 ’' associated with the onset of labor.^ According to our present state of 
Imowledge coneeniing the physiological action of the placental steroid hormones, 
the combined action of estrogen and progesterone in adequate amounts Avould be 
required to accomplish this result. 

3. Postmaturitg . — 

Deliveiy seventeen or more daj^s after the expected date of eonfinemem 
occurred in nineteen, 3.4 per cent, of the control women, -with one fetal deatii, 
and in four treated women, 1.0 per cent, with no fetal loss. 

4. Unexplained Stillbirths . — 

Six infants, 1.1 per cent, were stillborn to control mothers; two, 0.5 per 
cent, to treated mothers. The incidence of this abnormality was veiy low in 
both groups and the difference is not significant. Stillbirths that occurred in 
patients who had pre-eclampsia or eclampsia were considered referable to 
toxemia and included in that categoiy. All fetal deatlis in both control and 
treated patients that were due to obstetrical accidents (e.g., subarachnoid 
hemorrhage, strangulation by cord about neck or i^rolapse of cord) were omitted 
from this studj’’. 

5. Total Fetal Mortality . — 

In the control primigimddas, five infant deaths were associated with ma- 
ternal toxemia, nine with prematuritj^, and one with postmaturity; six were 
stillborn, making a total of twenty-one, 3.8 per cent. The deaths of two infants 
of treated mothers were referable to toxemia; two other babies were stillborn, 
totalling four, 1.0 per cent. 

6. Uncomplicated Pregnancies . — 

A. Mothers: The uncomplicated gestations of the remaining 330 treated 
primigravidas were compared with those of the remaining 426 controls to dis- 
cover whether there were imy differences accountable to the administration of 
stilbestrol. These comparisons included the highest diastolic blood pressure 
reading during the last month of pregnancy, percentage gain in weight from 
the time of the first visit, percentage loss of weight after delivery, the duration 
of the first and second stages of labor, and the incidence of uterine bleeding 
at term, uterine inertia, and postpartum hemorrhage. No significant difference 
between treated and control mothers was found in any one of these categories. 

B. Infants: An unexpected development of this investigation has to do 
with the weight and length of the babies born to the women who received stil- 
bestrol and had normal gestations. In .the first study^ mention was made of the 
observation volunteered hy several obstetricians that the premature babies from 
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Figure 6 


387 PRIMIGRAV. AT BOSTON LYING-IN 
ON STILBESTROL 



Figure 7 


555 PRIMIGRAV. AT BOSTON LYING-IN 
CONTROLS - NO STILBESTROL 



Length of birth in cm. I Birthweight in groms 
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infants of the population as a whole.” In the present study, one of 387 "stil- 
bestrol” babies had an anomaly’-, polydactylism ; whereas seven of the 555 con- 
trols were abnormal, as follows: polydactylism 2, meningocele 2, mongolism 1, 
hydrocephalus 1, and anencephalus 1. We know of no reason why stilbestrol, 
started as late as the twelfth week, should reduce the incidence of fetal ab- 
normalities, as might be inferred from these figures. It seems safe to conclude, 
however, that the use of stilbestrol in the dosages presci*ibed by us is associated 
with no risk of maintaining an abnormal coneeptus. Moreover, there has been 
no case (among the total of 1,191 stilbe.strol-treated patients in our records) 
where malignant change in the chorionic elements has occurred, although a 
number of the abortuses have had hydatidiform degeneration. 

Summary 

In a clinical experiment aimed at determining the value of diethylstilbestrol 
in the prevention of the complications of late pregnancy, 387 primigravidous 
women in the prenatal clinic at the Boston Lying-in Hospital were given the 
drug in gradually increasing doses from the early part of pregnancy (weeks 12 
to 20) to the thirty-sixth week. So far as was possilile, alternate primigravidous 
women who presented themselves for prenatal care before the twentieth week 
were treated, the sjmehronous untreated patients, of whom there were 555, 
serving as controls. Except for stilbestrol administration, the obstetrical care 
of the two groups was identical. 

The incidence of late pregnancy toxemia Avas very low {2.3 pe7' cent) in 
the stilbestrol-treated patients. The difference betAveen this figure and the 
6.8 per cent incidence in the control series could not liaA^e occurred by chance. 
In the feAV eases that deA^eloped despite stilbestrol, the disease Avas later in onset 
and less severe than in the control group. 

Analysis of the data on spontaneous premature deliver^’’ revealed that the 
premature infants of stilbestrol-treated mothers were unusually large and 
mature for their gestational ages. If prematurity is defined in terms of Aveight 
of the babies, the incidence of this abnormality Avas significantly less in the 
treated patients than in the controls. On the basis of Aveek of delivery, on the 
other hand, there Avas no real difference betAveen the tAvo groups. 

Postmaturity Avas significant!}^ less frequent in the stilbestrol-treated pa- 
tients than in the controls. 

The incidence of unexplained stillbirth Avas 1.1 per cent in the controls 
and 0.5 per cent in the treated patients. This difference could have occurred by 
chance. 

There Avere four fetal deaths in the stilbestrol-treated patients, an inci- 
dence of 1.0 per cent as against tAventy-one, or 3.8 per ceiit, in the rmtreated 
patients; a highly significant difference. This reduction in fetal mortality Avould 
appear to be due largely to tAvo factors: (1) the loAver incidence and later onset 
of toxemia, and (2) the greater size and maturity of prematurely delivered 
infants. 

A complete analysis of the data on the uncomplicated term pregnancies 
of the treated and control patients revealed no difference so far as the mothers 
AA^ere concerned (e.g., length of labor, uterine inertia, intrapartum or post- 
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stilbestrol-treated patients were unusually rugged for their gestational age. 
Direct evidence in support of this observation has been given above. The ex- 
planation appears to be that the drug stimulated better placental function and 
hence bigger and healthier babies by the time premature delivery occurred. 
Although stilbestrol was expected to keep more gestations normal, as demon- 
strated by the material already presented in this paper, we did not anticipate 
that it could render normal gestation “more normal,” as it were. The babies 
of these treated mothers, however, gave evidence of having been in a better 
maternal environment, as shomi in Tables YI and VII, which compare the 
weights and lengths of those infants concerning whom these figures were 
available. There were significantly fewer light infants and significant!}^ more 
heavier and longer infants. 


Table VI. Distribution op Birth Weights of Full-Terij; Infants 


weight at birth 

STILBESTROL 

CONTROLS 

5 pounds, 9 ounces to 5 pounds, 15 ounces 

12 

d% 

30 

8% 

6 pounds to G pounds, 15 ounces 

77 

25% 

112 

31% 

7 pounds to 7 pounds, 15 ounces 

146 

17% 

161 

43% 

8 pounds or over 

76 

^4% 

66 

18% 

Totals 

.811 


369 



Table VII. Distribution op Lengths at Birth op Full- Term Infants 


CROWN-HEEL LENGTH AT BIRTH 

STILBESTROL 

CONTROLS 

Less than 19 inches 

16 

5% 

18 5% 

19 to 20 inches 

103 

35% 

177 49% 

20 to 21 inches 

112 

37% 

120 33% 

More than 21 inches 

67 

23% 

47 13% 

Totals 

298 


362 


That the greater size of more stilbestrol infants was real and not referable 
to retention of fiuid is demonstrated in Table VIII. The initial loss of weight 
was exactly the same in each group. 


Table Vni. Distribution of Initial Weight Losses in Full-Term Infants 


weight loss in per cent of 

birth weight stilbestrol controls 


8% or less 

04 

21% 

81 

22% 

8+ to 11% 

139 

46% 

166 

46% 

11+ to 15% 

74 

25% 

92 

25% 

More than 15% 

26 

8% 

26 

7% 

Totals 

303 


365 



Seventy per cent of the babies of both groups were breast fed, showing 
that stilbestrol- administration during pregnancy, in the dosages given, had no 
influence upon lactation. The fact that a greater number of premature infants 
of stilbestrol-treated mothers were breast fed than of the controls, therefore, 
must have been referable entirely to the state of the infants. 

The question as to whether stilbestrol might salvage a greater number of 
abnormal fetuses has logically arisen, the greatest concern being for defective 
ova that would ordinarily abort. In our first stilbestrol study,^ 491 of the 632 
cases reported were started on stilbestrol for threatened abortion or for the pre- 
vention of abortions that might have been anticipated. Three hundred and 
ninety-five of these carried to viability with one fetal abnormality, a case of 
webbed fingers. This gives an incidence of only 0.25 per cent as against the 
1.0 per cent incidence of congenital deformities and abnormalities in newborn 
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u.se of otlier drugs which are not necessarily liorinones but wliicli act directly upon the vascu- 
lar apparatus. 

We owe a great debt to Dr. Olive Smith and Dr. George Smith for this stimulating 
study which represents a prodigious amount of work and a great deal of careful thought. 

DR. OLIVE SAIITH, Brooklinc; Mass, (by invitation). — ^Dr. Pago has suggested that 
the results presented could be entirely explained on the basis of a direct clTcct of stil- 
bestrol on the vascular supply to tho placenta. We find it impossible to sidestep the 
issue as easilj' as this, first because w’c have good reason to believe that estrogen alone in 
the dosages given could not possibly produce the vascular and myometrial development 
reflected in the results obtained, and second because recent developments in the measure- 
ment of the urinary metabolites of progesterone arc confirming our original evidence for 
the stimulative effect of stilbestrol upon the production of progesterone in human preg- 
nancy. 

Drs. Davis and Fugo have recently confirmed our original observation that stil- 
bestrol administration in pregnancy is follow'cd by an increased excretion of sodium 
pregnandiol glucuronide as measured bj' the Venning method. They have shown, however, 
that no rise in pregnandiol excretion after stilbestrol is demonstrable when this metabolite 
of progesterone is measured on hydrol 3 ^zed urine b.y the H.SO, color reaction. Dr. Marriau 
of Edinburgh using essentially- this same method has reported an actual decrease in preg- 
nandiol following stilbestrol. Drs. Davis and Fugo have jumped to the conclusion that 
the rise in sodium pregnandiol is due to recovery not of more pregnandiol but of stil- 
bestrol glucuronide. This possibility was considered bj- us some years ago when Mazur 
and Shore recovered stilbestrol glucuronide from tho urine of stilbcstrol-treated rabbits. 
It w-as rapidlj* eliminated on three scores: (1) Sodium pregnandiol glucuronide recovered 
from the urine of patients taking 150 mg. of stilbestrol dail.y was added to the urine of 
surgical castrates, hydrolyzed, and extracted b.v methods known to recover stilbestrol. The 
estrogenic activity has amounted to no more than 50 rat units per 100 Gm. of sodium preg- 
nandiol glucuronide. In terms of stilbestrol glucuronide this would represent 15 micrograms 
per 100 mg. of sodium pregnandiol glucuronide, too little to have any effect at all upon 
pregnandiol values. (2) The administration of 75 to 100 mg. of stilbestrol daily to non- 
pregnant patients results in no pregnandiol excretion as measured by the Venning method. 
(3) We have emphasized the fact that stilbestrol alone is of no value in the definitive 
treatment of established toxemia, our explanation being that syncytia] degeneration once 
under way is irreversible. As much as 200 mg. of stilbestrol daily does not prevent the 
stead}’- decrease in the excretion of sodium pregnandiol that characterized both this disease 
and the termination of normal pregnancy-. 

The difference between the results by the Venning method and by the color reaction 
on hydrolyzed urine, therefore, cannot be explained on the basis of recovery of stilbestrol 
glucuronide. Some other explanation must be found. 

Dr. Marrian has isolated pregnanolone from human pregnancy urine as a glucuronide. 
Dr. Venning reports that pregnanolone is recovered by the Venning procedure and constitutes 
about 20 per cent of the sodium pregnandiol of pregnancy- urine. Dr. Dorfman of Cin- 
cinnati demonstrated it in the urine of a man to whom progesterone was given, thus 
establishing it as an excretory product of progesterone. For the past y-ear we have been 
trying to put all of these facts together as they may apply to the effect of stilbestrol 
upon the excretion of estrogen metabolites. On 100 urine specimens from ten different 
women taking stilbestrol during pregnancy we have measured pregnandiol by- three dif- 
ferent methods: the Venning method and two modifications of the HjSO< color reaction 
on hydroly-zed urine, the second of which is our own and eliminates some of the non- 
specific chromogens that v-ill give gross overestimates in certain pregnancy urines when 
this colorimetric test is used. As a result of this study- we can make the following state- 
ments at this time: 

By all three methods an increase in pregnandiol excretion immediately follows the 
administration of stilbestrol to a patient whose pregnandiol level is just beginning to 
drop, i.e., a patient in the very early stages of a progressive progesterone deficiency. 
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partum bleeding, weight gain), Anab’-sis of the data on full-term infants, 
however, revealed that significantlj'- more babies of stilbestrol-treated mothers 
weighed over eight pounds and, were more than 21 inches long at birth. 
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Discussion 

DE. EENEST W. PAGE, San Francisco, Calif, (by in-vitation). — The use of stilbestrol 
for the prevention or treatment of disease has brought to our specialty one of the most ex- 
citing and controversial topics in recent years. Dr. Olive Smitli and Dr. George Smith have 
been among the most astute students and assiduous observers in this field for over fifteen 
years. Now they preesnt us udth a method for rendering a "normal" process "more 
normal" by the use of stilbestrol. Even though hormones, vitamins, and enzymes are all 
catalysts which accelerate vital biochemical reactions and therefore have much in common, 
it is difficult to believe that such a potent drug as stilbestrol will prove to be — like an essential 
vitamin — ^necessary for the most successful outcome of normal pregnancies. This point, 
however, is only pliEosophical and is not an argument for or against tlie concept. 

The observations presented here have passed the cold scrutiny of a biometrician, and 
the differences noted, especially in the occurrence of pre-eclampsia and in the size and weight 
of the premature infants, are hardly within the realm of chance. Two questions remain 
for discussion; one concerns the "randomness" of sampling and the otlier concerns the 
interpretation of the results. 

Is it possible that some unconscious factors of selection could have operated in the 
production of these differences? Does the fact that the control sample is 43 per cent larger 
than the experimental sample indicate that whatever disturbance occurred in the planned 
alternation of cases might likewise have disturbed the complete "randomness" of selection? 
This can be answered only when the experiment is repeated and the results are confirmed 
by some persistent iconoclast. 

But let us now accept these rather startling statistics as wholly valid and consider the 
concept. Dr. Smith has always emphasized the purely endocrinologic effects of stilbestrol, 
namely, that it stimulates the placenta to utilize more chorionic gonadotropin and thereby 
to produce more estrogens and more progesterone. I would like to point out that it may not 
be necessary to evoke such a concept in order to explain the results. Dr. Smith has referred 
several times to a secondary disturbance of the blood supply to the pregnant uterus as a 
factor in producing many of the accidents of pregnancy. It would seem to me that the 
vascular disturbance is more likely the primary cause for the impaired placental function, 
for the smaller babies, and for pre-eclampsia. Could not stilbestrol be a drug which exerts 
its effect directly upon the vascular apparatus and therebj"^ reduces the frequency of ischemia 
of the gravid uterus? With this as a basis, we may circumvent the objections of some endo- 
crinologists who, correctly or not, claim that stilbestrol does not increase the secretion of 
progesterone, and that an endocrine organ does not use a protein hormone during its elabora- 
tion of steroids. Most investigators have had the experience of following what later may 
prove to be erroneous concepts, but still arriving at valid conclusions. 

If stilbestrol can prevent interferences with the blood supply to the pregnant uterus, 
we have not only a rational basis for its use, but a stimulus to investigate the prophylactic 
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DE. EALPH EBIS, Chicago, 111.— Tlic Hrs, Smith have given us a very compre- 
hensive picture of the effect of stilbestrol on the prengant voman jind have placed it 
above the realm of chance. The results show more big babie.s, fewer premature babie.s, 
longer babies, and heavier babies. I must confess at the moment to a degree of bewilder- 
ment because with the previous recommendations of the more or less prophylactic use of 
stilbestrol in diabetics who are pregnant will we not defeat the very purpose and means 
by which we hope to salvage babies from the pregnant woman Avho is diabetic? If we 
give them stilbestrol and they develop larger and heavier and longer babies, where will 
we end up with our treatment of the diabetic pregnant woman? 

DE. GEOEGE W. KOSMAK, Hew York, N. Y. — I would like to have the essayist 
state what dosage of stilbestrol ho uses. 

DE. FEED L. ADAIE, Chesterton, Ind. — In connection with this remarkable con- 
tribution of the Drs. Smith I -want to ask about the effect of the administration of stil- 
bestrol on the placenta from two points of view: the normality of the placenta and the 
size of the placenta. Both of these might have a direct influence on the development of 
the fetus. Also, it seems to me that in view of the fact that the placenta and some of 
its physiologic activity may be related te toxemia of pregnancy, there might be an in- 
direct influence of stilbestrol upon the functioning capacity of the placenta and its nor- 
mality. 

A number of years ago Dr. Hulda Thclander and I studied the relationship between 
the placental and fetal weight and we found that the volume of the placenta was more 
important than either the dimensions or weight; that there was a closer relationship be- 
tween the volume of the placenta and fetal weight than there was between dimensions 
or actual weight of the placenta. In considering the relationship between the placental 
and fetal size, volumetric studies bj' means of fluid displacement would be more valuable 
than either the weight or dimensions of the placenta. 

DE. WILLIAM J. DIECKMANN, Chicago, 111. — The work of the Drs. Smith may 
prove to be a most important contribution. Their results, presumably due to the admini- 
stration of stilbestrol, are better than we have been able to accomplish by extensive and 
expensive prenatal care. I do not know rvliat it is due to. I hope that they will continue 
their work, to obtain a much larger series, and I also hope that other obstetricians who 
have large clinic services will undertake this work. As soon as we finish our nutrition 
project I will propose to the staff that we adopt the plan. 

I gather that the essajdsts have not used a placebo which I think is important. I 
am also curious as to how they know whether or not the patients take the stilbestrol. 

Is there a possibility that the basic radicle of stilbestrol may be the agent producing 
their good results rather than the estrogenic factor? 

DE. GEOEGE VAN S. SAHTH (Closing). — Dr. Page raised the question of some 
unconscious selection of patients. We were not trying to sell stilbestrol; we were trj-ing 
to And out whether our idea was correct. The selection of patients was made by an 
elderly, retired, primary school teacher; she had had no experience whatever vdth medical 
problems; one woman looked just like another to her as regards pregnancy. The reason 
why we had more controls is simply that in the rushing prenatal clinic it was impossible 
for one person to select accurately alternate cases; some who would have been treated 
got by and were later included in the controls. 

Dr. Page also questioned the validity of thinking that chorionic gonadotropin is 
utilized for the production of the placental steroids. That chorionic gonadotropin is so 
utilized is still a concept which was first advanced by Drs. Browne and Venning of Mon- 
treal. We have adopted this concept, thinking it might explain the drop in gonadotropin 
toward the end of the first trimester, when the steroid hormones increase and when there 
has been no great decrease in the cytotrophoblasts which produce the gonadotropin. The 



Volume 58 
Number 5 


1007 


INFLUENCE OF DIETHYLSTILBESTEOL ON PEEGNANCY 


A temporary drop in. pregnandiol excretion as measured by the colorimetric assay 
follows the initiation of stilbestrol therapy to a perfectly normal patient. This drop is 
due, at least in part, to a temporary effect of stilbestrol in lowering the excretion of non- 
specific chromogens. It disappears in a few days and is followed by a steady rise. This 
initial drop is accompanied by an immediate marked rise in the excretion of sodium preg- 
nandiol, this rise being due, at least in part, to an increased excretion of pregnanolone. 
There is no question, therefore, on the basis of the findings of three independent investiga- 
tors, all of whose results are in agreement provided they use the same methods, but that 
stilbestrol is having a profound and immediate effect upon tlie excretion of progesterone 
metabolites. And the findings of all three are in keeping with our original hypothesis, 
namely, that more progesterone is being produced. 

DE. OTTO SCHWAEZ, St. Louis, Mo. — I was interested in the increased weight of the 
babies of the stilbestrol-treated patients. I would like to ask the authors whether they 
watched the birth weight after the initial loss in these babies and compared this in children of 
controls, indicating that there might be an increase in the fluid rather than in structure 
in these babies. Is there an increase in amniotic fluid with these babies? I did not hear 
anything about why these cliildron should have increased weight; however, it may be due 
to actual increase in circulation due to additional estrogen stimulation. 

Eecently I examined some forty specimens of pregnant uteri to study the condition 
of the veins and arteries. I found that at twelve weeks there is marked hyperplasia and 
hypertrophy of the veins and arteries. This increase continued until about the beginning 
of the third trimester. The vessels in the third trimester did not decrease in size but 
histologically there was a change, the active proliferation began to lessen to a consider- 
able degree and the cell structure of the wall was changed back to the more usual t 3 ^e 
of cell. It may be that when stilbestrol is given this procedure may cause the vessels to 
keep their patencj’’ up sufficiently to cause a definite increase in body weight and in size. 

DE. WILLAED M. ALLEN, St. Louis, Mo. — ^I would remind you of two observations: 
In the nonpregnant rabbit the administration of estrogen prevents involution of the 
corpora lutea. The corpora lutea will remain functional for a month or six weeks when 
estrogen is given whereas they normally function for only twelve to fourteen days. In 
pregnancy the situation is equally interesting: the administration of estrogen is ver.y 
deleterious to the fetus. In early pregnancy estrogen will prevent implantation or produce 
abortion, and during the later stages it leads to death of the fetus. The dead fetuses are 
not aborted, however, because the administration of estrogen causes the corpora lutea to 
remain functional. Estrogen will completely suppress the mechanism of delivery. These 
findings support the theory that estrogens alter the capacity of the corpus luteum to put 
out progesterone. (G. P. Heckel and W. M. Allen: Endocrinology, 24: 137, 1939.) 

There is one other point that may be pertinent. Estrogens do effect the uterine 
muscle. Estrogen stimulates the uterus of the nonpregnant rabbit to undergo rhythmic 
contractions. The uterus of a nonpregnant rabbit is responsive to Pituitrin. The ad- 
ministration of progesterone to castrated rabbits makes the uterus nonresponsive to Pitui- 
trin but when exposed to both estrogens and progesterone such a uterus, when suspended 
in a water bath, shows a very interesting response to Pituitrin; when Pituitrin is added 
the uterus stops contracting and becomes atonic. The response to Pituitrin is, therefore, 
conditioned by the type of hormones to which the uterus has been subjected: the uterus 
under the influence of estrogen responds to Pituitrin by tetanic contractions, the uterus 
under the influence of both estrogen and progesterone responds to Pituitrin by relaxing. 

It seems to me quite probable that the beneficial effects which stilbestrol exerts can 
be explained by assuming that stilbestrol either enhances the production of progesterone 
or that it produces a more favorable balance between estrogen and progesterone, therebj' 
permitting relaxation of the uterine muscle so that the uterus itself can better accommo- 
date the growing fetus. 



A STUDY OF THE PLACENTA IN PREGNANCY TREATED BY 

STILBESTROL- 

S. C. Sommers, M.D., T. B. Lawley, M.D., and A. T. Hertig, jM.D., 

Brookline, Mass. 

(From the Laboratory of Pathology, Boston Lying-in Hospital and 
The Department of Pathology, Harvard Medical School) 

A S A part of inquiries by Drs. G. V. and 0. W. Smith into the effects of stil- 
bestrol therapy in pregnancy, an analysis of weights of babies and placentas 
in treated and control series has been carried out. Gross and microscopic 
observations were also correlated in an effort to determine any stilbestrol effect 
upon the placental morphology. The primiparous full-term material included 
188 eases treated iidth stilbestrol and 92 control eases, all primiparous preg- 
nancies having normal deliveries without late pregnancy complications. Primip- 
arous premature deliveries and toxemias were also investigated and will be 
discussed later. 

Baby weights in 73 per cent of full-tenn control cases and 58 per cent of 
stilbestrol eases were between 3,000 and 3,600 grams (6 pounds, 4 ounces, and 
7 pounds, 8 ounces) . In the weight range over 3,800 grams (7 pounds, 15 ounces) 
there were 19 per cent of control cases, 27 per cent of stilbestrol eases. This 
indication of a larger number of heavier babies in the stilbestrol cases is the 
only finding significantly different in the full-tenn groups (Table I). 


Table I. Percentage Incidence op Poll-Term Baby Weight.? in Kilograms 


Weight in kg. 

2.4 

2.6 

2.8 

3.0 

3.2 

3.4 

3.6 

3.8 

4.0 

4.2 

4.4 

4.6 

Stilbestrol % 

0 

3.2 

9.2 

11.3 

11.3 

16.2 

19.5 

11.9 

11.3 

1.6 

1.1 

1.1 

Controls % 

1.1 

3.3 

3.3 

17.6 

1G.5 

22.0 

16.5 

4.4 

, 6.6 

6.6 

1.1 

0 


Comparison of placental weights in the two groups revealed no definite 
differences (Table II). 


Table II. Percentage Incidence op Pull-Term Placenta Weights in Kilograms 


Weight in kg. below 

0.4 

0.4 

0.45 

0.5 






mKi 

Stilbestrol % 

1.6 

8.1 

8.7 

21.1 



12.4 


3.2 

2.7 

Controls % 

1.1 

7.8 

10.0 

13.3 

WmM 

22.2 



1.1 

2.2 


Ratio of baby weight to placenta Aveight is an index of relative maturity.^ 
Comparison of this ratio in the tAvo groups shoAved no variation indicating any 
distinct trend (Table III). 

Gross and microscopic investigations of the placentas have been tabulated. 
Relative amounts of subchorionic fibrin deposition, placental calcification, and 

♦Presented in part, as a discussion of the paper read by the Drs. Smith at the Seventy- 
Second Annual Meeting of the American Gynecological Society, Hot Springs, Va., May 16 to 
18, 1949. 
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slight rise of gonadotropin toward the end of gestation, when the cj^totrophoblasts have 
practically disappeared, we conceive to be due to a failure of utilization by the degenerat- 
ing syncytium. 

Dr. Schwarz asked if the infants of stilbestrol-treated mothers continue to lose 
weight after their initial loss. Actually our "initial loss” figures represent the total loss 
prior to the increase in weight after deliver 3 \ 

We were not told by the delivering obstetricians of anj- increase of amniotic fluid 
in relation to the use of stilbestrol. 

The greater length of more of the babies of stilbestrol-treated mothers is indicative 
of actual growth rather than of anj"- water retention. 

Dr. Eeis asked if stilbestrol might make big babies bigger in the diabetic patient. 
We do not know the answer to that question because our experience with diabetics has 
been small, but it is safe to say that Dr. Priscilla White has not found that the babies 
of diabotio mothers troated with stilhostrol wore, too largo oomparod with tho ordinary 
large baby of diabetic mothers. 

Dr. Kosmak inquired about the dosage schedule. This is included in the paper to 
be published and is practicallj-^ the same as that alreadj^ published in the November, 1948, 
issue of the American Journal of Obstetrics and Gynecology. 

Dr. Dieckmann asked about the use of placebos, undoubtedly for its psjmhologic 
effect. We have not used them. However, I have felt that the frequent interviews with 
the interested and kindly school teacher might have been reassuring and done something 
to help these patients. Dr. Dieckmann also asked about the basic radicle of stilbestrol 
being ,the stimulating factor. That was our original idea and our reason for using stilbestrol. 
From our evidence in studjdng estrogen metabolism, we think that the stimulating molecule is 
not estrogenic but that the estrogen is changed and thus becomes a factor which stimulates 
the secretion of progesterone and estrogen, either through the pituitarj-- gland or through 
enhancing the utilization of chorionic gonadotropin. 

Dr. Wilson inquired when stilbestrol treatment was initiated: 75 per cent of our 
patients started therapj' between the twelfth and sixteenth weeks; the other 25 per cent 
started therapy between the sixteenth and twentieth weeks of pregnancy. 
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and thirteen eontrol premature births (Table V) showed tliat stilbestrol tlierapy 
Avas accompanied by increased placental AA'cight. Eiglity-fonr per cent of the 
stilbestrol series Aveighed over 400 grams and 54 per cent of tlie controls. 

TabIjK V. Percentage Incidence op PKEirATUiii: Placentae Weights jn Kilogiiajis 


Weight ill Kg. 0.3-0.4 0.4-0.5 O..'5-O.G O.G-0.7 

Stilbestrol % 37 42 25 17 

Controls % 4G 23 23 8_ 


This difference indicates that a heavier, presumably larger placenta is 
associated Avith stilbestrol treatment. The i-atios of babies to placental AAmights 
Avas compared for the tAAm premature birth groups (Table VI). 


Table VI. Percentage Incidence op Premature Baby/Placenta Weight Ratios 


Ratio baby to placenta 

4.5 

5 

5.5 

G 

0,5 

7 

7.5 

8 

Stilbestrol % 

17 

29 

4 

25 

8 

0 

4 

13 

Controls % 

S 

15 

15 

0 

8 

38 

15 

0 


Note that 75 per cent of stilbestrol baby 1o placental ratios AA'ere 6.0 or less, 
Avhile 61 per cent of control ratios Avere 6.5 or more. This means that aa^iUc Avith 
stilbestrol the premature baby and placenta are both heavier, the A\might increase 
of the placenta is relatively greater. 

Gross and microscopic findings as before Avevc tabulated for the tA\'o groups 
of premature placentas (Table VII). 


Table VII. 

Premature Placentas 




STILBESTROL 
(PER CENT) 

CONTROLS 
(PER CENT) 


Subchorionic fibrin ; 

Amount: Small 

51 

45 


Moderate 

29 

30 


Marked 

Calcification : 

7 

0 


Amount: Small 

37 

35 


Moderate 

4 

0 


Marked 

7 

.5 


Hemorrhage : 

Amount: Small 

51 

50 


Moderate 

37 

20 


Marked 

4 

n 


Chorionic villi: 

Immature 

49 

70 


Mature 

59 

30 


Senile 

0 

0 


Infarcts 

26 

15 


Intervillous thrombi 

29 

5 


Nontoxic separation 

0 

30 


eircummarginate 

37 

10 


Circumvallate 

10 

10 



The most strildng statistical differences found are the increased proportion 
of eircummarginate placentas, the relative frequency of mature villi and inter- 
villous thrombi among the premature stilbestrol placentas, and the absence of 
cases of premature, nontoxic placental separation after stilbestrol. If nontoxic 
placental separation folloAvs some degenerative change of decidua, then stilbestrol 
appears to counteract it. Despite earlier maturation of trophoblast, it Avas not 
possible to find any specific histologic changes caused by stilbestrol. 

A group of eight cases of toxemia of pregnancy occurring ^vith stilbestrol 
therapy Avas compared AAuth tAventy-one untreated control toxemic cases. Due 
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Table III. Percentage Incidence of Full-Term Baby/Placenta Weight Ratios 


Over 


Ratio baby to placenta 

4 

4-4.5 

4.5-5 

5-5.5 

5.5-6 

6-6.5 

6.5-7 

7-7.5 

7.5-8 

8 

below 

Stilbestrol % 

0 

1.6 

6.0 

18.3 

22.0 

13.4 

16.1 

11.3 

7.0 

4.3 

Controls % 

].l 

2.2 

11.1 

11.1 

14.4 

17.7 

12.2 

7.7 

11.1 

3.3 


hemorrliage were recorded. Presence of significant numbers of immature, mature, 
and senile chorionic villi was noted. The incidence of the diagnosis of placental 
infarction, intervillous thrombosis, and nontoxic premature separation of 
placenta was noted. The findings are compared in Table IV. 


Table IV. 

Full-Term Placentas 



STILBESTROL 

CONTROLS 


(per cent) 

(PER CENT) 

Subchorionic Fibrin: 

Amount: Small 

35 

40 

Moderate 

46 

46 

^larbed 

9 

9 

Calcification : 

Amount: Small 

61 

67 

Moderate 

18 

16 

Alarked 

13 

0 

Hemorrhage*: 

Amount: Small 

40 

54 

Moderate 

26 

26 

Marked 

7 

5 

Cliorionic villi : 

Immature 

17 

13 

^Mature 

82 

86 

Senile 

1 

1 

Infarcts 

21 

17 

Interrdllous thrombi 

25 

16 

Nontoxic separation 

8 

11 

Circummarginate 

27 

9 

Circumvallate 

5 

2 


*As evidence of premature separation. 


Grossly, circummarginate stilliestrol placentas are three times as frequent 
as found among controls. The only other differences apparent are twice as many 
eases of marked calcification in the full-term stilbestrol series as among the 
controls, and more frequent intervillous thrombosis in the stilbestrol group in 
a ratio of three to two. Both changes are indices of marked aging in some stil- 
bestrol placentas. 

Histological study of the whole group of full-term placentas and comparative 
retrospective analysis have not shown any differences characteristic of stilbestrol 
therapy in the placenta. It is noted that no stilbestrol was administered during 
the last three to four weeks before delivery. If a difference existed, it may 
already have disappeared at the time of delivery. Also, the withdrawal of 
stilbestrol may have exaggerated placental aging, and encouraged the marked 
calcification and intervillous thrombosis occasionallj^ observed. 

A comparable investigation was made of placentas of twenty-seven pre- 
mature births, of thirty-eight weeks’ or less gestation, with stilbestrol therapy 
and twenty premature births without treatment. The gestation periods were 
mostly thirty-five to thirty-seven Aveeks’ duration, and twins were excluded. 

Statistical investigation of this group by the Smiths has already shoivn that 
premature infants born after stilbestrol therapy are larger than control infants. 
Comparison of placental Aveights of tAventy-four stilbestrol premature infants 
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D espite expert unlimited obstetric and dietetic care we have not been 
able to prevent the development of pre-eclampsia and an occasional case 
of eclampsia in onr patients. The incidence of pre-eclampsia over a period 
of year's has remained relatively constant but the number of severe eases has 
decreased. The eclampsia is apparentlj^ not severe in that there have been no 
deaths for many years but we have had similar experiences in the past vdth, 
sooner or later, death resulting. We believe our improved results are due to 
early recognition bj’’ the doctors and the nurses of too rapid weight gain which 
results in the patient being referred to the toxemia clinic where she is under 
expert care. Failure to improve necessitates hospitalization and, after study 
and treatment for varying periods of time, termination of the pregnancy. 

The senior author^ has been interested in the etiologj’-, diagnosis, and treat- 
ment of pre-eclampsia and eclampsia for over twenty-five years and has made 
many studies during this period. Unfortunately, complete chemical and physio- 
logic studies on the same patients had not been made because of a lack of per- 
sonnel. It has only been during the past year that a partially complete staff for 
research has been available. Just recently -a beam balance, sensitive to 1.0 Gm. 
for weighing patients, and an air-conditioned room for reproducing various 
climatic conditions, has become available. We believe that pre-eclampsia and 
eclampsia differ only in the occurrence of convulsions and/or coma in the latter 
condition. We also believe that these conditions are clinical entities peculiar to 
the pregnant woman. 

The senior author^ some years ago obtained data on the incidence of eclamp- 
sia from Amrious parts of the world. There seems to be no doubt that where 
natwe people have little association with civilization, the incidence of eclampsia 
is very low or the condition does not occur. He also shoAved that a hot, humid 
climate in the United States Avas associated Avith the highest incidence of eclamp- 
sia. Theobald® reports a very Ioav incidence of severe toxemia in Siam and a 
very high incidence in Ceylon, both countries having a similar climate. 


♦Presented at the Seventy-Second Annual Meeting- of the American Gynecological Society, 
Hot Springs, Va., May 10 to 18, 1949. 

tThls study was supported in part by the Chicago Lying-in 50th Anniversary Research 
Fund on Eclampsia. 
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to the small number of cases and disparity of numbers, detailed statistical analysis 
is not possible. The difference in incidence of toxemia with and without stil- 
bestrol tlierapy may be the most notable diserepancj’-. Five of seven stilbestrol 
babies weighed over 2,700 grams (5 pounds, 10 ounces) and nine of twent 5 ^-one 
control babies were in this weight range. In the stilbestrol group, three of seven 
placentas weighed over 600 grams, while only three of twenty control placentas 
were as hea^y. Eelative distribution of ratios of baby weight to placental weight 
was similar for stilbestrol and control toxemic groups, but no finer interpretation 
seemed, desirable. 

Gross and microscopic study was made as noted before. It was of interest 
that five of eight stilbestrol-treated toxemia cases had cireummarginate placentas, 
and none of the controls, although tAvo of tAventy-one control toxemia placentas 
AA^ere circumvallate. Other factors such as subchorionic fibrin, calcification, and 
hemorrhage occurred AAnth equal frequency and in similar quantities in both 
groups. Eelatively senile S3'nc3’tial trophoblast and “Tenne,y changes” asso- 
ciated AAoth toxemia" Avere noted in one-fourth of placentas in each group. 
Thrombosis of decidual sinusoids Avas obseiwed in half the stilbestrol-treated 
toxemia placentas, tAAdee the frequencj'^ encountered in toxemia controls. Inter- 
villous thrombi Avere seen in half the stilbestrol and one-fifth the control toxemia 
placentas. Infarcts AAmre more common in the stilbestrol placentas in a ratio 
of five_ to four. None of these findings appear to demonstrate clear-cut mor- 
phologic differences in the stilbestrol-treated cases associated AAoth toxemia, and 
I'eAneAV of slides from stilbestrol and control groups confirmed this. 

Summary 

A statistical investigation has been made of effects of stilbestrol therapj’’ in 
pregnancy upon Aveights of baby and placenta. Changes in gross and microscopic 
placental structure due to stilbestrol have also been sought. Stilbestrol-treated 
and untreated control groups of primiparous full-term and premature births, 
as Avell as eases AAuth toxemia of pregnancjq haAm been included. 

EAddence is presented that AA^eights of both babj^ and placenta are increased 
in stilbestrol-treated full-term and premature births and in the toxemia group. 
Eatios of baby Aveight to placental AAmight Avere the same for stilbestrol and 
control groups in the full-term and toxemia cases, and Avere decreased in the 
stilbestrol-treated premature birth group. Stilbestrol stimulates increase in 
Aveight and presumablj'' size of both infant and placenta. One bj'^-produet of 
placental overgrowth foimd is an increased proportion of cireummarginate 
placentas in aU three stilbestrol groups, as compared to controls. 

Gross and microscopic studj^ indicated more frequent occurrence of marked 
placental calcification and interAullous thrombosis in full-term stilbestrol-treated 
placentas. .In premature stilbestrol-treated cases there aa^s similarly a higher 
incidence of mature chorionic Aulli and intervillous thrombi. No nontoxic pre- 
mature separations Avere encountered after stilbestrol therapj'-. The toxemia 
cases Avith stilbestrol therapj’’ more frequentlj’- had thrombosis of decidual 
sinusoids and intei’Anllous thrombi than controls, but the number of such eases 
Avas small. No specific histologic change AA'as obseiwed Avhich AAms attributable 
to stilbestrol treatment. 

References 
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in that we have not been able to cause any increase bj’- various substances and 
methods which normally raise blood pressure. The diastolic pressure in the 
eclamptic and severe pre-eelamptic patient is unusually high, differing from the 
patient with essential hypertension in Avhom the diastolic pressure only l)ecomes 
high late in the disease. The sub.stancc causing the vasoconstnetion has been 
assumed to come from the placenta, the kidney, the intestinal canal, the adrenal 
gland, the pituitary, etc. 

Ctrollman® states that it i-emains to he proved that hormonal aberration is 
the cause of toxemia and not the result of some fundamental process. 

A number of investigators®- have reported that proper nutrition, implying 
an adequate amount of protein and of vitamin.s and not too many calories, has 
prevented the onset of eclampsia in their patients and some even claim the pre- 
vention of pre-eclampsia. We are analyzing the results of a large well-controlled 
nutrition study in which there was an adequate number of dietitians to properly 
supervise the patients and calculate diets, and chemical technicians to analyze 
blood and urine. There was supplementary protein (milk powder or meat) 
given without charge and yet some of our patients with good nutrition records 
not only developed pre-eclampsia but one had eclampsia. It is too early to state 
whether or not we have decreased the incidence of pre-eclampsia by dietary 
supervision. 

Since there are no pathologic lesions peculiar to eclampsia and since the 
Goldblatt kidney does not produce eclampsia, we believe that animal experi- 
mentation is of no value in determining the etiology of eclampsia. We have, 
therefore, for some years limited our studies to the pregnant patient. 

Many investigators believe that there is first a salt and water retention due 
to an abnormal capillary permeability. Some of the patients develop a hypei'- 
tension (which may be compensatory), proteinuria, which may be due to edema 
of the kidney or to vasoconstriction, and a very few have various other symp- 
toms and signs due to cerebral anoxia, again the result of edema or vasocon- 
striction, culminating in eonwilsions and coma, or both. This theoiy seems the 
most reasonable and is the one which we are now investigating. We are also 
accumulating other pertinent data. Our purpose is not to bolster up some pre- 
conceived idea of the cause of eclauipsia. 

We do not loiow the cause of pre-eclampsia-eclampsia but we hope we can 
determine the etiology, the diagnosis by some chemical or physiologic test, the 
prevention, and the proper treatment if recognized soon enough. Our studies 
seem to indicate that pre-eclampsia and eclampsia are a disturbance in the nor- 
mal physiology of various organs and tissues which, if not too great, readily 
returns to normal. It could be compared to early shock which is a recognizable 
condition due to a decrease in the blood volume which, if treated early enough, 
is easily curable, but if neglected too long becomes irreversible because of path- 
ologic changes and therefore is not amenable to any treatment. Certain cases 
of eclampsia can last so long that pathologic changes have occurred which cannot 
return to normal. 

Since we have been using procedures which should increase the severity of 
the case, we have been impressed by the fact that many patients do not get worse 
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The woman with access to the grocery store has table salt and baking soda 
in ponnd containers and uses both freely in cooldng and at the table. She eats 
too much, drinks too little, and urinates and defecates when convenient for her — 
hot when nature signals. J\'Iany women worrj’- about finances, marital difficulties, 
the pregnancy, etc. The primitive native woman has many diseases but she 
escapes the overabundance of food and condiments, the habits and living condi- 
tions of her civilized sister, and she rarelj?- has eclampsia. 

, Our studies indicate that the periportal hemorrhages, occasional necrosis, 
or veiy'- rare anemic infarct of the liver, are peculiar to the pregnant woman 
imder certain conditions but are not, pathognomonic of eclampsia. Likewise, our 
studies and those by Canny^ indicate that thickening of the glomerular capillaiy 
basement membrane is not characteristic of eclampsia but occurs in a high 
incidence of pregnant patients. Thus there is no pathologic lesion either in the 
liver, kidney, or anj^ other organ characteristic of eclampsia. 

Several reports®’ ® indicate that there is no abnormal renal physiology in 
eclampsia. This is difficult to believe. However, it should be noted that none 
of the studies were made during the oliguric or anuric phase of the disease. 

Various liver function studies^ show impairment during severe pre-eclampsia 
and a rapid return to noimal after delivery. 

The disappearance in some patients mthin hours after delivery of all signs 
and sjTnptoms indicates an abnormal physiology of various organs (liver, Iddney, 
brain, etc.) rather than pathologic lesions which would require a much longer 
time for a. return to normal. LikeAvise the fact that so many various types of 
treatment result in the same relativelj’- low mortality, providing no drastic pro- 
cedures are instituted which of themselves entail a high maternal mortality, also 
indicate that there is no irreversible abnormal physiology present in most 
eclamptic patients. 

Eclampsia only occurs if normal or hydatidiform villi are attached to the 
uterine wall (either intrauterine or extrauterine). So far as we laiow there are 
no reported cases of eclampsia in patients vfith chorionepithelioma. Improvement 
takes place early after death of the fetus but a return to the normal only occurs 
when all the placental tissue is removed. 

We question the published reports of patients wfiio are normal one day and 
vfithin twenty-four hours or less have eclampsia, occasionally tei’minating fatallj’-. 
i\Iany conditions can cause convulsions or coma. Some of these reported eases 
may be due to accidental or intentional poisoning, to essential hypertension, or 
to some dozen other diseases. When we know the cause of pre-eclampsia and 
have some positive criteria for the diagnosis, such cases %vilL be even rarer than 
they now are. 

Vasoconstriction does not seem to be the cause of eclampsia because most 
of the patients have no absolute or relative hypertension at the onset of their 
pre-eclampsia. If vasoconstriction is the cause then many of these patients 
should ultimately have a systolic blood pressure greater than 200 mm. Hg and 
the severitj’- of the eclampsia should parallel the height of the blood pressure. 
Our experience is that the majority have systolic blood pressures under 200 and, 
as a rule, less than 180 mm. Hg. Furthermore, these blood pressures are fixed 
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A vast literature^^’ has accumulated during the past two decades on tlie 
importance of water for the nonnal functioning of the body. Extracellular 
water comprises some 20 per cent of the body weiglit and intracellular amounrs 
to 50 per cent. Furthermore, water is contained in various compartments, 
namely, the vascular system, the skin, muscle, brain with a fibrous (dura) and 
bone capsule; the kidney and the other organs, all with capsules. Obviously a 
positive water balance Avill cause increased pressure vfithin these various organs 
including the brain with its bony walls, thus producing many of the serious 
symptoms and signs associated either with an excess or a decrease in the normal 
amount of water within or between the cells. 

Water is absolutely essential for life. Too much or too little, depending 
tipon the climate, soon produce .s 3 Astemic changes which if continued may ter- 
minate in death in a few hours to several days. A failure of water to reach the 
Iddnej’- even though there maj^ l)e anasarca is more dangerous than absolute 
dehydration. Edema may be a protective mechanism for a time. These phj^si- 
ologic changes, together with alterations in weight as well as various symptoms 
and signs, may be obvious within an hour. The longer the abnormality in water 
balance persists, the greater the changes in the bod.v. 

Haldane and Priestlj'^” in 1914 noted in experiments on themselves that 
excessive drinking of tap water could result in dizziness, vomiting, and an un- 
pleasant sense of fullness. If the hydration continues, convulsions, coma, hjT^er- 
tension, anuria, and death will occur. These observations have been made by 
various observers.^* Periodic ingestion of water together with repeated in,iee- 
tions of posterior pituitaiy solution have been suggested bj’' McQuarrie'*° and 
others as a therapeutic test for epileps 5 ^ 

The normal kidne 3 ’'s can excrete iip to 1200 ml. of urine per hour for a 
short time but owing to fatigue the diuresis soon decreases to approximately 
750 ml. per hour. 

A number of investigators^ using various tests have demonstrated that there 
is a delayed excretion of water in pregnant patients which is greatty intensified 
in severe pre-eclamptic patients. Edema of varying degree occurs in approxi- 
mately two-thirds of normal pregnant patients.^® Oliguria or anuria are char- 
acteristic of eclampsia and persistence of these signs is associated with increasing 
mortality. 

Jannej' and WalkeF"’ administered 200 ml. of water every thirty minutes 
from 9 :00 to 11 :30 a.m., and compared the volume of urine from 9 :30 a.m. to 
1:00 P.M. with the average output of 1353 ml. of the nonpregnant normal in- 
dividual. At term, normal pregnant women excreted only 67 per cent. The 
average for toxemic patients was 17 per cent. A significant finding was that 
the horizontal side position gave the highest water excretion throughout preg- 
nancy, amounting to 99 per cent. The Trendelenburg position in the same 
patient gave 66 per cent, the dorsal position 55 per cent and the sitting position 
32 per cent. The studies by Smirk^”* sho-wing that the lower half of the body 
acts as a water depot, and the observations of numerous investigators on the 
increased venous pressure due to the arteriovenous leak through the placenta 
and the pregnant uterus pressing on the abdominal veins, offers a logical ex- 
planation why the horizontal side position should give the highest urinary output 
in the pregnant woman. 
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but even improve on such management. We are speculating with the idea that' 
certainly at the onset there is no toxin circulating in the blood in pre-eclampsia 
but that the condition is merely the result of a body which has not been able to 
eliminate water, electrolytes, and possibly other substances as it should. In 
some patients this may be due to an inherent weakness to excrete electrolytes 
and in such individuals edema may recur with each pregnancy. We have learned 
that many patients with pre-eclampsia are not in such a delicate balance that 
the proverbial straw will precipitate eclampsia. 

We are making a very extensive study of pre-eclampsia using as man}- 
chemical and physiologic measurements as personnel permits. Treatment is not 
being neglected as various therapeutic procedures are also being tried. If we 
were attempting to prove some "pet” theoiy, our investigative work would cost 
less and would be much simplified. Many analyses are useless on account of 
labor beginning or being induced for safety of the patient and baby, specimens 
are lost, or the study proves valueless. 

We are determining plasma and extracellular fluid volume. We realize 
that all deteianinations, and these in particular, are subject to an inherent error 
but believe they may show relative changes. We hope to determine total body 
water. We now have accurate weights in our patients which we consider of the 
utmost importance. The volume of the lower extremities is being determined 
to detect water retention. Water, sodhun, potassium, chloride, and nitrogen 
balances are being made. Serum and urine proteins and their fractions are 
being determined. Eenal and liver function studies are made. Liver and kidney 
biopsies are being obtained when feasible. Hemoglobin, hematocrit, nonprotein 
nitrogen, urea nitrogen, uric acid, free and combined cholesterol, and other blood 
constituents are being determmed repeatedly in the same patient. We are deter- 
mining the aritidiuretic hoiTtione in serum and urine in certain cases and the 
urinary corticoids. Certain tissue enzymes and capillary permeability have been 
determined. 

Various procedures such as repeated injections of plasma, of large amounts 
of purified serum albumin, injections of pitressin, desoxycorticosterone acetate, 
ingestion of thiamin chloride, of the B-eomplex, heparin, isotonic and hypertonic 
solutions of sodium chloride, solutions of %th molar sodium lactate, glucose 
solutions, and other experimental, diagnostic, and therapeutic measures are being 
carried out. We have been amazed to find that many presumably pre-eelamptic 
patients have been able to tolerate the sodium ion, either orally or intravenously, 
in large amounts vuthout any clinical manifestation as long as they were able 
to eliminate it in the urine and the chloride intake was less than one gram per 
twenty-four hours. A very few patients have not only gained Aveight rapidly 
but have developed the characteristic findings of severe pre-eclampsia, namely, 
headache, dizziness, diplopia, decrease in vision, increase in blood pressure and 
proteinuria, as the result of the overloading with sodium chloride solutioii. 
Water alone or in the form of intravenous glucose solution can, if given in suffi- 
cient amount, produce convulsions and coma. Injections of solution of posterior 
pituitary^ favor water retention and apparently have precipitated the onset of 
convulsions in patients Avith pre-eclampsia. 
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the patient probably has Addison’s disease provided that nepliritis has been 
excluded. We add that pregnancy mn.st also be excluded. The water factor 
was abnormal in 40 per cent of the prc-eelamptic patients, both ante partum 
and post partum. Comparable figures for patients Avitb essential hypertension 
arc 12 and 17 per cent, rc.spectively ; for normal pregnant ])atients 17 pei- cent 
and 0, and for nonpregnant 9 per cent. Tlic means are given in Table IT. Tiic 
marked difference between patients with pre-eclampsia and essential hyperten- 
sion is evident and is primarily due to the low hourly urines characteristic of 
pre-eclampsia. The means for the pre-eclamptie patients weJ’e 24 before delivery 
and 99 in the same patients after delivery, indicating a marked difference in 
water, sodium chloride, and urea metabolism. The patients with essential by])er- 
tension in pregnancy had a factor of 194 before and 159 after deliveiy. They 
could not only excrete water better than the pre-eclamptie patients but had a 
.slightly higher concentration of urea in the urine, and Avith the loAVcred blood 
urea in pregnancy, the factor naturally was greater. 


Table II. Water Factor 



PRE-ECLAMP.SIA 1 

ESSENTIAL 

HYPERTENSION 


ANTE 

POST 

ANTE 

POST 

MEAN 

24 

99 

194 

159 

Ps = 0.9 

IG 

79 

99 

93 

S.D. 

3G 

200 

2SS 

315 


Pa = 0.9 = indicates that in 9 out of 10 cases the true value of the mean is between 
these limits. 

The houi'ly urine volume is shovm in Fig. 1. The difference bettveen pre- 
eclampsia and essential hi'^pertension in the ante-partum group is quite marked. 
Many of the pre-eclamptic patients had either no urine or very small amounts 
within the first fetv hours. Some of the hjqiertensive patients also had small 
volumes in the first hours but it is possible that our diagnoses were wrong or 
that these patients had an essential hypertension ivith a superimposed pre- 
eclampsia. It is quite obvious that the pre-eclamptic patient, before deliver}’’, 
has a markedly impaired Avater metabolism Avhich has shoAAoi a marked improve- 
ment by the tenth post-partum day. The patients Avith essential hj’pertension 
shoAV a distinct difference from the pre-eclamptic patients in their ability to 
excrete Avater. Our data is still being analyzed but it looks as if one could state 
that if the patient has a urinary output comparable to that found in essential 
hypertension, she does not have pre-eclampsia. However, if the output is de- 
creased within the limits for pre-eclampsia, she might have either or both 
conditions. 

Typical cases illustrating ante-partum and post-partum urine volumes are 
given in Pig. 2. Both the patients Avith essential hypertension had the condition 
before pregnancy. The pre-eclamptic patients liaA'^e not been folloAved through 
another pregnancy but have all the other criteria AAdiich AA^ould seem to support 
the diagnosis. 

In addition to the Avater clearance^ factor, Ave obtained the percentage of 
Avater excreted in the same period of time by dividing the urine output from 
9:00 to 12:00 by 1,200. Fig. 3 illustrates this data. Here again it is quite 
apparent that a difference exists in the Avater metabolism in pre-eclamptic pa- 
tients as compared Avith the same patients after delivery, Avith pregnant patients 
Avith essential hypertension and Avith normal subjects. 

Odell and co-Avorkers^'* on our service have given pregnant patients 1,000 
ml. of 5 per cent glucose intravenously AAuthin a tAventy-minute period. Urine 
■Avas collected in six consecutive fifteen-minute periods. They stated that normal 
pregnant patients, not in labor, excreted 100 to 125 per cent during the second 
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Theobald and Verney^^ have studied the iirine output during pregnancy. 
They found that toward the end of pregnancy women secrete an increasing pro- 
portion of urine by night so that the night-to-day ratio may exceed unity. Their 
explanation is that in the upright posture fluid escapes into the tissues and 
returns only when the individual is at rest in the horizontal position. Muscular 
exercise of the legs prevent some, but not all, of the filtration. If the fluid thus 
lost to the tissue by day becomes so excessive that it cannot all be reabsorbed 
during the night, edema of the tissues, commencing in the lower extremities, 
will occur. 

Bed rest has resulted in some shifting of fluid from the lower extremities 
but not in complete subsidence. The inflatable suits worn by dive bomber pilots 
to prevent blackout were loaned to us by the Navy and we could decrease the 
size of the legs but could not fit them to the thighs of pregnant patients. Pres- 
sure bandages are more applicable to the legs than the suits but we have not 
been able to adjust them to the thiglis. It seems fairly certain that an increased 
pressure about the legs and thighs vdll decrease the edema. 


Eobinson, Power, and Kepler^^ devised a ‘‘water test” for determining 
whether or not patients had Addison’s disease. We applied this test to a large 
number of pregnant toxemic patients, not because we thought they might have 
Addison’s disease, but because the adrenal gland is associated with sodium and 
water balance and certain standards had been established. The test briefly 
consists of two parts : 


1. A comparison of hourly urine specimens after a test dose of water 
with the urine volume for the preceding nine hours. If the volume 
of the largest hourly specimen is less than the night urine, the 
response is positive, that is, Addison’s disease may or may not be 
present. 


2. Water factor = 


urea in night urine ^ chloride in plasma 
urea in plasma chloride in urine 
volume of largest hourly specimen 
volume of night urine 


There was so much nausea and vomiting produced by the administration 
of 20 ml. per kilo body weight that we decreased this amount to an arbitrary 
1,200 ml., which was drunk between 7 :00 and 7 :45 a.m. 


The data for patients who had less urine in the morning hourly specimens 
than in the night urine are given in Table I. Eighty-two per cent of the pre- 
eclamptic patients and 48 per cent of those with essential hypertension had an 
abnormal ratio before delivery, that is, a positive test. 


Table I. Ratio op Maximum Hourly Urine to Night Specijien. Abnormal Per Cent 


PRE-ECLAMPTIG 

ESSENTIAL 

HYPERTENSION 

NORMAL 


ANTE 

POST 

ANTE 

POST 

PREGNANT 

ANTE POST 

NONPREGNANT 

82 

35 

48 

32 

33 33 

13 


Eobinson and collaborators stated that if the water clearance factor was 
more than 30, or if any of the morning hourly specimens were greater than the 
night urine, the patient did not have Addison’s disease. If it was less than 25 
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urine collection, that is, Avithin 30 minutes from the time of the completion of 
the injection. Normal patients, early in labor, excreted from 10 to 70 per cent, 
usually in the third and subsequent periods. Pre-eclamptie patients, not in 
labor, excreted from 10 to 35 per cent in the third or consecutive periods. Thus, 
after the intravenous injection of 5 per cent glucose, there is an appreciable 
decrease in the total amount of mine eliminated, as compared Avitb the normal, 
and a marked delay in the onset of the diiire.sis. This study indicates that the 
delayed excretion is not due to faulty absorption of Avater in the intestinal tract. 

We have all observed eclamptic patients, Avith no demonstrable edema at 
the initial examination, Avithin a fcAv hours develop edema of such magnitude 
that the eyes are closed and the legs pit casil}’’. Since the patient had not been 
given any fluid, the only source Avas from her 0A\m tissues, Avhere it could liaA'c 
been intracellular. 

The senior author-^ in 1940 suggested that “A large amount of AAmter could 
be held in the muscle cells of the body AAothout the patient shoAving any demon- 
strable edema. This phenomenon Avould account for those patients AAdiose Aveight 
gain is so rapid that it must be due to a retention of AA'ater and yet no edema can 
be detected. Furthermore, if this AV^ater Averc quickly released from the cells, 
it AVould account for the sudden appearance of edema noted in some eclamptic 
patients, and for the occasional dcA^elopment of symptoms and signs of acute 
cardiac deeompensatioii in toxemic patients.” He presented a typical case in 
Avhich there AA’^as a negative balance after deliA^ery for sodium, potassium, and 
chloride. 

Thompson and Pommerenke®® in three pregnant Avomen reported an average 
retention of 14.7 meq. of sodium and 7.9 meq. of potassium, Coons and co- 
Avorkers,®® report a daily mean retention in normal pregnant patients of 0.877 
Gm. of chloride, 1.265 Gm. of sodium, and 0.508 Gm, of potassium. 

Intravenous injections of deuterium oxide®" into the guinea pig indicate that 
73 per cent of the plasma AA'ater is exchanged every minute and that the deu- 
terium oxide comes into equilibrium Avith approximately 65 per cent of the body 
Aveight. Thus AA^ater in the body is in a dynamic state; the concentrations of 
sodium and potassium, both intracellular and extracellular, effect its distribution. 

Furthermore, scA’^eral reports®®’ indicate that there are variations in the 
amount of sodium, potassium, and chloride in intracellular and extracellular 
fluids. 

It is conceivable that the severe type of eclampsia is due to an excessive 
amount of intracellular Avater and electrolj'fe. 

Bardeleben®® cut up a frozen body and found that the legs and thighs com- 
prised 37.2 per cent of the total Aveight. We haA^e not been able to dcAuse any 
method for Aveighing the extremities in pregnant Avomen. Smirk Avas able to 
shoAV an increase in the Aveight of the loAver extremities after drinking Avater and 
a persistence of the Aveight indicating that the loAver extremities acted as a depot. 
It is true that the legs and thighs can contain a huge amount of fluid AAothout 
shoAA’ing pitting edema. This fluid may be intracellular and we have studies in 
progress to determine the extent and frequency of this type of Avater and elec- 
trolyte retention. We have been immersing patients to the middle of the thigh 
in a large metal container and determining the volume by the displacement of 
Avater. We find that there may be a decrease in the leg volume by the tenth 
post-partum day amounting to as much as 6 L., representing a decrease in leg 
volume of 36 per cent. Various studies®^’ ®® indicate that the placenta acts as 
an arteriovenous shunt, thus accounting for the increased venous pressure in the 
legs Avhich begins at the fourth month, reaches a maximum at term and rapidly 
returns to normal after delivery. In the last trimester of pregnancy the venous 
pressure in the loAver extremities is much greater because of the added pressure 
of the pregnant uterus on the large abdominal veins. 
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Pig. n. — Mean hourly urine volume for adrenal function test. Note effect of pregnancy 
and, in particular, pre-eclampsia in delaying time of diuresis and decreasing urine output. 
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Pig. 2. Adrenal function tests ante partum and post partum. Note effect of pre-eclampsia 

before delivery. 
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antidiuretic secretion of the neurohypophysis is a lioi’inonc in ilie jdiysiological 
sense, that its liberation is mainly and continually governed by tlie contemporary 
concentration of sodium cliloride in the carotid arterial plasma. Changes within 
the range and of the order of 1 per cent in the osmotic pressure of the arterial 
blood lead, through the intermediation of tlie A.D.S., to changes in the rate of 
water excretion "within the range and of the order of 1,000 per cent; the main- 
tenance of near eonstaney in tlie osmotic pressure of the internal environment is 
thereby aehieved. ” 

Verney states, "Tlie post-iiituitary A.D.S. is released in the living animal 
by two distinct agencies, emotional stress and an increase in the osmotic pressure 
of the arterial blood. On the assumption that the A.D.S. in post-pituitary ex- 
tract has, on reaching the kidney, the same structural form as has that released 
endogenously, this release is shoum to be inhibited or suppressed by an increase 
in sympathetic activity associated with the animal ’s discomposure.” 

According to Smith, the evidence is not conclusive but apparently the 
ma.ior portion of the reabsorbed water due to the action of the antidiuretic sub- 
stance takes place in the thin segment of the kidney tubule. If the antidiuretic 
substance is in excess, the excretion of ingested or parenterally in.ieeted Avater is 
delayed from tAvo to ten hours and it produces a slight and variable increase in 
the excretion of chloride. It is incapable of accelerating the reabsorption of 
Avater if the eoncentration of salt in the urine is Amry great. Yerney has sIioaati 
that the membrane of the osmoreceptor is a seleeted one in that certain sub- 
stances, for example, sodium chloride, produce a marked secretion of antidiuretic 
substance AAdiile other substances such as glucose and urea produce little or no 
secretion. 

Smirk, in an ingenious experiment in human beings, has shoAra that after 
the ingestion of 1,000 ml. of AAUter an increase in the Aveight of the abdomen is 
observed, at once followed by a gradual decrease. It requires from tAventy-two 
to fifty-five minutes for the absorption of 1 L. of Avarm Avater Avhich occurs best 
about three hours after a meal. His experiments also shoAV that the Aveight of 
the leg and the thigh increase after the ingestion of water and that there is a lag 
in the decrease in Aveight of the loAAm* extremity indicating that the loAver extremi- 
ties have acted as a depot. 

Various reports^®’ indicate that the hormones of the adrenal cortex and 
thyroid gland, through effects on electrolyte and Avater excretion, renal function, 
pCTmeability, etc., haA'^e an important regulating influence on the metabolism and 
distribution of body AAmter. 

The pregnant Avoman has a delayed excretion of Avater, sodium, and chloride 
AA^hich may be due in part to the increased deposition and delayed absorption 
caused by the high venous pressure in the loAver extremities as Avell as to changes 
in the pituitary and adrenal hormones. Our preliminary studies seem to indi- 
cate that if there is a constant diuresis, thus preventing any stimulus for the 
release of antidiuretic substance, the urine volume aaoII remain fairly constant. 
IIoAvever, if the antidiuretic substance increases, there is a delay in the normal 
individual Avhich becomes exaggerated in the toxemic patient, thus accounting 
for the oliguria or anuria. Other factors may be involved in the decreased ex- 
cretion of urine but it seems most probable that the antidiuretic substance is the 
important one. Additional eAudence is found in several reports which shoAv that 
the parenteral injection of solution of posterior pituitary results in the smallest 
volume of urine per hour, frequently CA’^en an anuria of several hours’ duration, 
in patients with pre-eclampsia. We have not been able to find any data as to the 
mechanism by which alterations in concentration of the antidiuretic substance 


occur. 
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The average venous pressure in the legs at term is 20 cm. and for the arm 
veins is 9 cm. of water. Landis'*^ has shown that fluid accumulates in the tissue 
spaces when the venous pressure is greater than 15 to 20 cm. of water. A certain 
amount of protein leaks through the capillary walls, returning to the circulation 
by the l^miphaties. Dfinker^^ reports that fluid from a leg lymphatic of a dog 
contains 0.5 to 2.1 Gm. per cent protein. Protein in the interstitial fluid would 
attract more water and delay its absorption. Thus, on simple physiologic 
grounds one can account for a large retention of fluid in the normal depots where 
reabsorption is delayed in the normal individual. Since the accumulation of 
extracellular water is accompanied by a retention of sodium and chloride and a 
probable intracellular retention is accompanied by a retention of sodium, potas- 
sium, and chloride, the so-called physiologic edema of most pregnant patients can 
be accounted for. Studies reveal that some sulijects require a longer period to 
eliminate given amounts of water, sodium, and chloride. 
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standard deviations and frequency distributions for percentage of water 
^creted. Note low figure for ante-partum pre-eclampsia and marked scatter, as well as large, 
standard deviation. 


_ Any abnormal condition which interferes Avith water or cellular metabolism 
will intensify the normal delay in water and electrolyte excretion. Some of these 
factors are anemia, a slight decrease in the concentration of serum albumin, 
multiple pregnancy, polyhydramnios, cardiac disease, etc. 

The stimulus to urinary secretion of Avater is an excess amount in the blood 
of Avater or of one of the electrolytes or nonelectrolytes. The excretion of Avater 
by the kidney is dependent upon a relatively abrupt blood dilution and a de- 
m’ease in the concentration of the antidiuretie substance (A.D.S.) in the blood, 
■tiart and Verney®® conclude that a fall in the concentration of the antidiuretic 
substance of less than one part of substance in fifteen billion parts of the plasma 
will result in. a spontaneous diuresis. Verney®® states, “Water diuresis is a con- 
dition of physiological diabetes insipidus, and there can be little doubt that the 
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Newburgh'*'’ demonstrated that the optimum amount of urine requiring tlie 
least work for the normal kidnej^ is approximately 2,000 ml. per twenty-four 
hours. He did not state Avhether the major portion of this urine should be 
excreted in a few hours or over a major portion of the day. Several observers 
have reported that the quantity of water lost in a diuresis due to water excess 
may be gieater than the quantity taken in. 

Wolf'**^ has had ten normal subjects drink 20 to 200 ml. of water per ten- 
minute periods for as long as seven hours. The urinary output alone was S per 
cent greater than the intake. 

The data in Fig. 4 on W. J. D. demonstrates that the excretion of water, 
sodium, urea, etc., can be maintained at a higher level with a greater total elimi- 
nation for twenty -four hours if measured amounts of water are ingested at 
hourly intervals. Incidentally, the subject is much more comfortable under this 
regime. 



— ^^Vater. sodium, and urea nitrog-en balances for two days on subject W. J. D. Note 
increased output during periodic ingestion of water. 

S. S. No. 452429, for whom pertinent data are given in Pig. 5, is a typical case of pre- 
eclampsia. Unfortunately', but probably best for her safety, she went into labor before 
Our studies were completed. She was able to excrete sodium, chloride, and water while 
taking fluids at regular intervals Fig. 5 (day 1), but when left to her own choice the 
intake and output decreased to dangerous levels (days 7, 8, 9, 10). It is quite obvious 
that if such a course of events is continued for some days there will be a marked accumula- 
tion of water and electrolyte in the interstitial spaces and the beginning of a vicious circle 
(further increases in the venous pressure, edema of kidney, increased cardiac work) which 
causes a still greater delay in water and salt elimination. Intravenous glucose, even in 5 
per cent concentration, produced a diuresis and an increase in sodium, chloride, total elec- 
trolyte, urea and nonprotein nitrogen excretion. The diuresis and elimination of retained 
water and electroly'te which began witliin forty-eight hours after delivery is typical of 
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7 kg. increase in weight and an increase in the interstitial fluid of 9,870 ml. and 
of 1,722 ml. in plasma volume Avithout any evidence of edema. This same patient 
had a maximum decrease of 23 per cent in the plasma protein concentration and 
a 21 per cent increase in the total amount of circulating plasma protein, thus 
indicating that there are stores of plasma protein presumably in the interstitial 
fluid. 

These observations of Stewart and llourke indicate a possibly new t 37 )e of 
therapy for the markedly’- edematous patient, namelj', a eontinuons injection of 
5 per cent glucose solution for several days or longer. 

Summary 

We have not been able by obstetric and dietetic care to reduce the inci- 
dence of pre-eclampsia or prevent the development of an occasional case of 
eclampsia. 

The elimination of water given by the oral or intravenous route is delaj'ed 
in all pregnant patients but more markedly in those Avith pre-eclampsia than 
in those Avho have hypertensive disease. This delay may be due in part to the 
increased storage of the AA’ater in the legs and thighs as a result of the liigh 
venous pressure in the loAver extremities due to the pregnanc5^ 

The antidiuretic substance from the posterior pituitary and the hormones 
from the adrenal cortex are also inAmlved but the mechanism of control is still 
in doubt. 

A urinary volume of 2,000 ml. per tAA'enty-four hours is recommended as 
requiring minimal Avork by the normal kidney. The hourly ingestion of Avater in 
constant amounts of 150 to 200 ml. seems to produce better elimination of AA’^ater, 
electrolyte and noneleetroljde substances than the irregular ingestion of large 
amounts. 

It seems advisable to instruct normal patients not to ingest more than 1 to 
2 Gm. of sodium, 4 to 6 Gm. of chloride, and 1 to 2 Gm. of potassium per tAA'^entj'- 
four hours during pregnancy. 

We "wish to tliank Miss B, Dunkle (Chief dietelian) and tlie various residents, nurses,, 
aiid technicians who have assisted in the various studies and experiments. 
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these cases (days 11, 12, 13). Tlie delivery results in a marked and immediate decrease 
in the venous pressure in the lower extremities where large amounts of water and electrotyte 
have been retained, thus making these substances readilj’' available for excretion. 


We believe that there is sufficient evidence indicating that where there is 
evidence of extensive peripheral edema, there is also an increased amount of 
water in the kidney with its tough capsule, thereby probably adding an addi- 
tional impediment to renal work. The amount of water in the liver is presumably 
also increased with a resultant impairment in its function to detoxify substances 
absorbed from the intestinal canal and brought to it from other portions of the 
body. An increased amount of fluid both inside and between the brain cells 
may have quite drastic results. One effect may be an increase in the amount 
of antidiuretic substance or a failure in its removal or neutralization. A small 
increase in the intracellular or extracellular fluid of the brain will result in an 
increased irritability and other symptoms and signs associated with anoxia of 
the brain, namely, headache, dizziness, diplopia, nausea, and vomiting which 
may terminate in convulsions. A still greater increase Avill result in coma, 
hyperpyrexia, and death. 

We have studied three pregnant patients with diabetes insipidus who, while 
not taldng pituitary solution or powder, developed edema of the legs. Two had 
marked edema and hypertension despite volumes of urine ranging from 3,000 
to 6,000 ml. per day. Immediate^ after delivery the edema' and hypertension 
subsided rapidly. 

The plan of prophylaxis and of treatment based on Newburgh’s observation 
aud our omi studies indicates that the pregnant woman should ingest sufficient 
tepid or cool water vyith a low sodium, chloride, and potassium content every 
hour throughout the day and evening in sufficient quantities to yield approxi- 
mately 2,000 ml. of urine in twenty-four hours. Obviously, in hot, dry weather, 
she will have to drink more than in cold ■weather. She should also be taught to 
decrease the amount of sodium, chloride, and potassium ingested in her food 
because once these substances are in the body there is some delay in their ex- 
cretion, even by the normal individual. The maximum concentration of sodium, 
chloride, or potassium in the urine is 0.7 per cent, 1.1 per cent, and 0.5 per cent, 
respectively. A normal adult will excrete approximately 5 Gm. of sodium, 11 
Gm. of chloride, and 3 Gm. of potassium in the twenty-four-hour urine. 


Schwarz and Dieckmann"*- in 1929 stated that intravenous injections of 20 
]mr cent glucose solution would produce an increased excretion of chloride in 
the urine. We have sufficient data noAv to show that if enough glucose solutioji 
m administered intravenously, the total amount of sodium per hour is definitely 
increased. Several observers have reported that in nonpre^ant subjects intra- 
venous glucose administration wall produce an increased elimination of sodium, 
^tewart and Rourke^^ have shown that the continuous intravenous injection of 
h per cent glucose solution to relatively normal post operative patients over 
periods ranging from 36 to 144 hours not only resulted in an increased elimi- 
nation of sodium in the urine but caused a diminution in the volume of the 
extracellular fluid of 1,960 ml. in one patient. One patient actually became 
comatose because of the decreased concentration of sodium in her blood and 
other words, she suffered from, water intoxication although she was 
enydrated. Another patient was given 0.9 per cent sodium chloride with a 
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.should also be reckoned as intake, Eiirtherinore, large qiiantilie.s of water leave the body 
by way of the lungs and skin. 'J'hese items of intake and output may amount to over a 
liter per daj'. 

But oven disregarding these niceties of precision it is apparent that water is stored. 
Hydremia, inordinate gain in weight, and 8upprc.ssion of urinary output is gross evidence 
of this water storage. As much as 6,000 c.c. of water can be stored without gross evidence 
of edema. Edema, therefore, is obvious evidence of even greater storage of water. The 
legs can thus become veritable reservoirs of water as well as fat. 

Bcause the amount of water stored, notablj' the edema, is often seemingly out of 
proportion to other clinical manifestations of toxemia, and because with some patients 
having severe toxemia, edema may not bo a conspicuous feature, I wonder if Dr. Dicckmann 
would care to comment further on any parallelism between the degree of edema and the 
severity of pre-eclampsia. 

One other question: if failure to eliminate water adequately is a feature of pre- 
eclampsia, would one not wish to consider the use of stronger diuretic measures than the 
administration of some 2,000 to 2,.'i00 c.c. of water per day ? 

DE, J. ISFEED HOFBAUEE, Cincinnati, Ohio (by invitation). — For the past few 
years the primary significance in the etiologj* of late toxemia of pregnancy of the remark- 
ably altered endocrine pattern was put in clear perspective. The demonstration of the 
occurrence during the last trimester of gestation of a distinct increase in the number and 
secretion of basophils in the adcnoh 3 'pophysis, hj'pertrophj' of the adrenal cortex with 
urinarj’- excretion of corticoids in the order of amounts found in the urine of individuals 
suffering from Cushing’s sjmdrome, increased response of the arterioles to the postpituitarv 
principle and to adrenalin entail potential hj'pertensive factors, while the vasodepressor 
effect of placental acetylcholine apparentl.y represents the neutralizing principle concerned 
with the maintenance in normal gestation of a delicatelj’ balanced blood pressure equili- 
brium, In toxemia, due to significantl.v higher placental cholinesterase levels and its 
resulting low acetylcholine content and choline deficiencj' in the blood, a dislocation of the 
balanced opposition of contrarj’’ stimuli on the vasomotor function ensues, with hj’per- 
tension as the main sequel. 

It is now an accepted fact that hormones play important parts in water metabolism 
e and in the exchange and function of sodium, chloride, and calcium. As an earlj’- manifes- 
tation of choline deficiency, impairment of the oxidative metabolism occurs (Abdon and 
Berglin) and, according to a recent announcement by Best, clioline deficiencj' may be an 
etiologic factor in the mechanism of lij^pertension. Direct association of heightened activity 
of the adrenals as plajdng a genetic role in toxemia is suggested bj' last year’s report of 
a significant increase in the urinary output of corticosteroids. Eecent identification in 
three pre-eclamptics of our series of nonadrenalin assumes particular interest in view of 
the demonstration by Bulbring and Burn that splanchnic stimulation can result in the 
liberation of this power transmitter of constrictor impulses. 

DE. GEOEGE VAN S. SMITH, Brookline, Mass. — Dr. Dieckmann ’s paper again brings 
to my mind the same thought I have had for j-ears: that there is an analogy or sirailaritj' 
between normal pregnancy and toxemia and the phenomenon of menstruation. For j'ears 
I have puzzled as to what morphologic similarity there could be between these processes. 
Dr. Hertig has recently given me the answer. He states that decidual necrosis is a constant 
feature of human gestation, normal and abnormal. This means to me that a menstrual-like 
process plays a role in normal and abnormal p^egnanc 3 ^ Although Dr. Olive Smith and 
I have become associated with the idea of abnormal hormonal balance in relation to toxemia, 
actually our thinking is in terms not of hormones but of the menstrual phenomena. 

I would inject another thought. We know that once the uterus is removed from the 
nonpregnant woman, normal ovaries being left, there are no signs to indicate changes in 
ovarian hormonal levels. Very little objective study has been done on such women but 
what has been done gives no evidence of ovarian hormone withdrawal in the absence of 
the endometrium. In other words, it is not the hormonal withdrawal which ultimatel}" 
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Discussion 


BR. W. T. POMMERENKE, Rochester, N. Y. (by invitation). — Those of us who know 
Br. Bieckmann and have had the privilege of hearing his presentation are aware of the 
fact that for years he "has been living intimately with the toxemias of pregnancy.” 
Therefore his comments, born of this long association, are deserving of serious consideration. 

Specific predictions in medicine are frequently hazardous. Br. Bieckmann hints — 
With a voice that is perhaps too faint — that factors which some may regard as psycho- 
somatic and sociologic may be operative in the etiology of eclampsia. I venture the pre- 
diction that we will hear more concerning this aspect of the practice of medicine in the 
years to come. Many will regard as novel the view, as again expressed by Dr. Dieckmann, 
that there are no renal or hepatic lesions pathognomonic of eclampsia. Repeated needle 
punch biopsies of the liver and kidneys should in time establish the validity of this belief. 

Researches on the so-called toxemias of pregnancy have been historically linked with 
and bottlenecked by the search for some phantom toxin. Dr. Dieckmann suggests that 
pre-eclampsia and eclampsia may have their bases in a deranged physiology rather than 
in frank pathology. New technologies may, therefore, be expected to furnish necessary 
information on which to base proper concepts of this disease, or shall we call it "metabolic 
state.” Of these Dr. Dieckmann speaks with enthusiasm and hope. 

Would it not be ironic if the long-sought toxic substance turned out to be water? 
Certainly the immodest imbibition of water by man and beast will produce symptoms, even 
convulsions, presumably due to cerebral edema, which we associate with severe toxemia. 

Rregnancy is a period of rejuvenescence and of growth. It is characterized by storage 
of large quantities of nitrogen, electrolytes, and water. Let the philosopher argue the 
import of this storage. The fact is that chemical analyses seem to indicate that this 
storage is far in excess of actual needs for tissue construction of the fetus. 


Abater balance studies must take into consideration, in addition to obvious water 
s-ken in as such and the quantity of urine eliminated, the fact that there are other sig- 
nificant quantities of water intake and output. The water in food, measurable by dehydra- 
lon, and that found within the body by the oxidation of fats, carbohydrates, and proteins 
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rox, M. J., Krumbiegel, E. E,, and Teresi, J. L.: Maternal Measles, Mumps, and Chicken- 

pox as a Cause of Congenital Anomalies, The Lancet, page 74C, ISlay 15, 1948. 

Various clinical studios have shown that congenital anomalies (cataract, heart disease, 
deaf -mutism, and dental abnormalities) follow early pregnancy rubella at fifteen times the 
ordinary rate. The onlj’- other virus ctTect thus far investigated is that of poliom 3 'eliti.s, 
fetal anomalies being present in two infants of 98 cases collected. Both of these cases 
followed poliomyelitis in the first four months of gestation, of which there were 24 cases 
in all. 

In a survey of sixty thousand cases of measles, mump.s, and chicken pox occurring 
in Milwaukee in 1942 to 1945, the authors found six cases of measles, twenty-three cases 
of mumps, and four cases of chicken pox in pregnant women. Only one of the thirty- 
three infants had an anomaly; a congenital harelip following measles in the fourth month 
of pregnancy. - This series is admittedly too small to prove anything, .especially since only 
four patients were infected during the first eight weeks of pregnancy. From a negative stand- 
point, it is disclosed that 76 children, conceived from three weeks to four years after one of 
these diseases, had no malformations. Conception soon after rubella, however, has been re- 
ported to eventuate in defective infants. Irving L. Frank. 

Swan, C.: Eubella in Pregnancy as an Aetiological Factor in Stillbirth, The Lancet, page 

744, May 15, 1948. 

Questionnaires answered by 760 mothers of stillborn babies disclosed that 16 of these 
women had had German measles during pregnancy, two having also had mumps, and a 
third chicken pox in the same pregnancy. Ko other infectious disease had a comparable 
incidence in these ill-fated pregnancies. In seven of the sixteen cases there was no known 
lethal factor present. Most significantly, in 13 of the cases, rubella had occurred during 
the first four months of pregnancy, the so-called “critical period." It is, therefore, sug- 
gested that rubella in early pregnancy may cause damage to the embryo eventuating in 
stillbirth. Irving L. Frank. 

Unsigned Editorial: Foetal Death or Defect From Maternal Infections, The Lancet, page 

760, May 15, 1948. 

German measles during early pregnancy often is followed by fetal defects such as 
cataract, . heart disease, deaf -mutism, and dental and mental abnormalities. A cataract 
is likely to follow infection, at six weeks of pregnancy, deafness at nine weeks, and 
a cardiac abnormality at five to ten weeks. That these defects foUow infection in early 
pregnancy suggests a specific effect of tlie virus on the developing embryo. 

Eeliable estimates of the probability that defect, abortion, or stillbirth will follow 
German measles are essential in deciding the advisability of therapeutic abortion. Swan sug- 
gests compulsory notification of all infectious diseases occurring in pregnant women, interroga- 
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accounts for the systemic changes of menstruation but the ensuing endometrial catabolism. 
By analog}', decidual catabolism probably accounts for many of the normal and abnormal 
systemic changes in pregnancy. 

DR. DIECKMANN (Closing ). — We believe animal experimentation in pre-eclampsia- 
eclampsia is of no use. We are concentrating our studies and our experimental procedures 
on pregnant patients. We have no pet theories which we are trying to prove. We are not 
making many endocrine studies. I hope the staif will be willing to take up the use of 
stilbestrol according to the Smith method. 

■ Dr. Pommerenke mentioned the effects of water. There is sufficient evidence now 
available which shows that too much or too little water is very definitely dangerous to 
life. The entire syndrome of pre-eclampsia-eclampsia can be produced by giving too much 
water or by large amounts of water and sodium chloride. A small amount of solution of 
posterior pituitary will hasten the development of the clinical condition. There are other 
factors. We do not think that pre-eclampsia-eclampsia is merely water intoxication. 
Furthermore, every pregnant woman who has convulsions or coma does not a priori have 
eclampsia. There are over a dozen conditions that have caused convulsions and/or coma 
in both pregnant and nonpregnant women. All obstetricians have had patients who either 
gained or lost tremendous amounts of weight (20 or more kilograms) and yet have shown 
no edema. We believe that patients can have abnormal retention of water and electrolytes 
without clinical edema. Our studies were all started in the post-partum period, and as 
we have gained familiarity, the various experimental procedures have been instituted in 
the ante-partum period. 

(The remaining papers presented, at this meeting will he included in the December issne.) 
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ABSTRACTS 


Am. J. Objt. & Gyncc. 
November, 1949 


Complications of Pregnancy 

Bazan, J., TTranga Imaz, T. A., and Pernandez, J. A.: Acute Leukemia and Pregnancy, 

Obst. y ginec. latino-am. 7: 145-104, May, 1948. 

The authors describe in detail a case of acute myelogenous leucemia in a 24-year-old 
woman who was five months pregnant. Her leucemia was initiated with an abrupt clinical 
onset — serious and rapidly progressive anemia, irregular febrile course, ulceration of tonsils, 
pronounced capillary fragility, gingival hemorrhage, slight hepato- and splenomegaly and 
ultimate loss of vision. A therapeutic abortion and supportive therapy failed. The patient 
died two and one-half months after interruption of pregnancy. 

The authors, after an extensive review of eighty-eight cases in the 4vorld literature, con- 
clude that leucemia is a contraindication to pregnancy and that management of such cases 
is the joint responsibility of the obstetrician and the hematologist. Clair E. Folsome. 

Portes, L., and Granjon, A.: Amniotic Puncture and Amniography, Gyncc. ct obst. 47: 

42-48, 1948. 

Portes and Granjon, of Paris, do not consider the puncture of the amnion, via the 
abdominal transcutaneous route, dangerous, while providing certain advantages in selected 
instances. The removal of excessive liquor amnii in acute polyhydramnios permits the carry- 
ing of pregnancy up to a more suitable period of viability of the fetus. In selected cases 
of therapeutic abortion, the addition of artificial serum, 300 to COO c.c., to the amniotic 
cavity is recommended. The changing tonicity of the fluid content with increasing pressure 
initiates onset of labor. In cardiac, tubercular, and renal contraindication to pregnancy 
the authors find this method less traumatic than interruption from below. Similarly, the on- 
set of labor, in cases with dead fetuses in utero, can be hastened. If labor does not begin 
within forty-eight to seventy-two hours, a second amniotic intracavitary injection is given 
of 200 to 300 c.c. 

For amniographic studies the authors use a 20 or 40 per cent aqueous iodized solution 
as used in urography. These solutions are diluted nith artificial serum and injected nith 
a 50 c.c. syringe. Under the fluoroscope the authors have used the amniographic shadows to 
study uterine' contractility and incidentally the action of certain pharmacodjmamic drugs upon 
uterine contractility. The injected iodized solution was eliminated rapidly in the urine of the 
mother. Four pictures of roentgenograms are included in the article. Clair E. Folsome. 

Ledesma, Domingo: Colpocytology in Hyperemesis Gravidarum, Bol. Soc. de obst. y gynec. 

de Buenos Aires 27: 23-26, April 15, 1948. 

The author, upon the premise of Anselmino’s that hyperprolanemia frequently ac- 
companies a deficiency of estrogen in degenerating moles, chorionepithelioma, and 
hyperemesis gravidarum, decided to evaluate this observation by use of vaginal smears. 
Thirty-two cases of hyperemesis were compared to six nonpregnant cases and twenty 
normal pregnancies, each six months pregnant. He found that the squamous cells were pre- 
dominantly acidophilic in the nonpregnant group. The cytology in the first trimester is 
the same as in the nonpregnant save for a slight increase in the number of basophilic 
staining cells. The cells in the last trimester of pregnancy take predominantly a basophilic 
stain. Those patients exhibiting hyperemesis gravidarum showed principally acidophilic 
staining reaction which agrees with the anticipated estrogenic deficiency and hyperpro- 
lanuria. Clair E. Folsome. 

Sterility, Fertility, Contraceptives 

Weinstein, B. Bernard: The Surgical Management of the Tubal Factor in Sterility, South. 

Surgeon, page 556, Aug., 1948. 

Tubal occlusion is the largest single sterility factor in the female. Kymographic 
tracings obtained under carbon dioxide insufflation permit differentiation of diagnosis into: 
(a) normal patency, (b) nonpatency, (c) tubal spasm, (d) tubal stenosis. Salpingography 



Volume 58 
Number 5 


ABSTEACTS 


1033 


tion of women presenting tliemselves at prenatal clinics, and a close follow-up of all preg- 
nancies complicated by infections. Tlic studies of Ober et al. indicate that rubella in the 
first montli is followed by defect, abortion, or stillbirth in four out of five cases, four out of 
eight in the second month, three out of nine in the third month, and four out of twenty-seven 
in tlie last five months. Irving L. Prank. 

MacMahon, H. Edward: Congenital Alveolar Dysplasia of the Lungs, Am. J. Path. 24: 191, 

July, 1948. 

The author describes a pathological entity involving the lungs of some full-term new- 
born infants showing respiratory distress and progressive intractable cyanosis. While the 
correct diagnosis in such cases is usually atelectasis, the primary congenital anomaly described 
in this paper can produce the same clinical syndrome. 

Three cases are presented. In each instance the child cried and breathed promptly. 
There was progressive cyanosNis and respiratory distress until death supervened. At autopsy 
the lungs were normal in size, firm, rubbery, and dark red. The main microscopic change was 
a predominance of interstitial tissue mth far too few alveoli. The interstitial tissue failed 
to show well-developed mature collagen when stained with Mallory’s and fuchsin-aniline blue 
stain. L. M. Hellman. 

Ellis, Eichard W. B.: The Newborn: Some Problems of Survival, Edinburgh M. J., 

page 321, June, 1948. 

This paper deals with some of the factors concerned udth infant wastage in Scotland. 
The author states that never before has the newborn received more consideration than he 
does in most civilized countries today. This has been brought about by the fact that the 
reduction in total infant mortality rate has been principally due to a reduction in death 
rate of infants from 1 to 12 months of age. The reduction in the death rate of infants 
under one month has shown very little change from 1911 to 1946. The ratio of neonatal 
to postnatal deaths for the quinquennium, 1911 to 1914, was 43:71. In 1946 this ratio was 
26:26. The better survival rate of females over males is pointed out. The higher infant 
wastage rate in illegitimate births is considered. Certain factors which may improve this 
infant loss in this group are discussed. These are improvements in the birth certificate so 
that the illegitimacy of the infant is not disclosed and improvement in the adoption laws. 
The question of inoculation of children born to tuberculous mothers with B.C.G. is dis- 
cussed. A discussion of antenatal, neonatal, and postnatal mortality rates in 1939 and 
1945 by social class is presented. It is interesting that the difference in stillbirth rate 
between social classes was greater in 1945 than in 1939. The question of diet in its 
relation to the status of the newborn infant is discussed. Some of the current literature 
is cited. The major causes of infant death are ascribed to prematurity, neonatal infection, 
intracranial hemorrhage, and congenital malformations. L. M. Hellman. 

Luschinsky, H. L., and Singher, H. O.: Identification and Assay of Monamine Oxidase in 

the Human Placenta, Eeprinted from Arch. Biochem., vol. 19, no. 1, Oct., 1948. 

Monamine oxidase is contained in the human placenta at term. The authors prove the 
presence of this enzyme by a study of substrate specificity, the demonstration of the 
reaction products and the action of certain inhibitors. The authors state that, theoretically, 
about 0.7 Gm. of tyramine can be deaminated by the average placenta per hour. They 
state that it is probable that the monamiiie oxidase serves in the detoxification of amines and 
that, inasmuch as some of the amines are sympathomimetic in their vasomotor action, 
monamine oxidase in the placenta may separate the fetal from the maternal vasoactive 
substances and conversely the mother’s from those of the fetus. Inasmuch as the activity 
of this enzyme depends upon partial pressure of oxygen, it may be permissible to assume 
that under conditions of placental ischemia the enzyme may not fulfill its physiological 
role, i.e., tlie destruction of vasopressin amines. L. M. Hellman. 



Correspondence 


Mucocele of the Cervical Stump 

To the Editor: 

In the February, 1949, number of the Journal (Voh 57, No. 2, pages 341-344) I wrote 
an article on "Mucocele of the Cervical Stump.” This article started with tlie sentence, 
"No reference to mucocele of the cervical stump could be found in the study of the litera- 
ture.” Purely by accident, I just came across an article entitled "Report of Case of a Large 
Mucocele of the Cervix, Following a Supravaginal Hysterectomy Fourteen Years Previously," 
which appeared in the American Journal of Obstetric.s and Gynecology, Vol. 9, page 349, 
1928, written by Frederick A. Clcland of Toronto, Canada. In this article Dr. Clcland states, 
"I have been unable to find in the literature anything similar to this specimen, .... ” 
His case is identical with the one that I encountered except that the external os was com- 
pletely obliterated and that the nature of the tumor was therefore not recognized. In con- 
sequence of this, a difficult but successful operation was performed from above. 

In justice to Dr. Cleland, his article should be mentioned. 


Robert T. Frank, M.D. 

1035 Park Avenue 
New York, N, Y. 


Removal of the Umbilical Stump 

To the Editor: 

For some time it has been my routine to remove the umijilieal stump as early as the 
fifth day after birth. The procedure consists of tlic simple maneuver of twisting the stump 
off either with the fingers and a piece of gauze cord dressing, or with a hemostat. The oozing 
base is touched with a silver nitrate applicator, and then covered with a tincture of Merthiolatc 
dressing. 

Although this routine has been followed in well over a thousand cases, not a single 
instance of hemorrhage or other untoward sequela has occurred in the entire series. 

I have found the procedure a worth-while service. It eliminates the occasional odorif- 
erous stump, and avoids the distasteful chore of repeated cord dressings sometimes lasting 
over a period of two or more weeks. It also admits of earlier immersion baths. 

A thick stump occasionally delays the procedure two or three days. 

The procedure is so simple and yet so practical that I hesitate to report it. However, I 
have never found it mentioned in any literature or textbook, and have never seen it per- 
formed in any clinic. I heartily recommend it. 

C. 0. McCormick, M.D. 

621 Hume Mansur Building 

Indianapolis, Ind. 

September 28, 1949 
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under Eayopake • installation i)erniits localization of the occluded point. An attempt to 
establish patency should be made by repeated injection of Lipiodol, diathermy, chemotherapy, 
and estrogen administration. These methods failing, surgery must be considered. The 
usual techniques for establishing tubal patency are reviewed, but preference is not expressed 
for any one of these. The author is experimenting with a sugar stick in cases of tubal re- 
section with anastomosis. The importance of repeated insufflation following surgery is 
emphasized. WiLiiiAM Bickers. 

Popenoe, Paul: Infertility and the Stability of Marriage, West. J. Surg., page 309, May, 

1948. 

Infertility is the precursor to divorce. It is estimated that tlie childless marriages 
have divorce incidence of 70 per cent; whereas, in the group of couples with even one child, 
the incidence of divorce falls to 8 per cent. It must be remembered tliat half of all the 
childlessness is voluntary. Among 3,013 permanently childless marriages, farmers were found 
to have the lowest incidence of voluntary sterility (42 per cent), while the highest incidence 
was found in the professional groups (57 per cent). 

Some of the partners involved in childless marriages are so inferior psychologically, 
physically, or socially that their childlessness may be socially or eugenically desirable. In 
the divorced population, which is largely made up of partners to previous childless marriages, 
the incidence of crime, insanity, and suicide is high. Life expectancy in the divorced popula- 
tion is about one-half that in the married group. It must be inferred that the divorced popu- 
lation is biologically inferior. Proper attention to sterility factors will aid those who are 
socially and eugenically sound, since they are the ones usually seeking aid. William Bickers. 

Eobertson, Jarratt P.: Semen Analysis in 204 Cases of Sterile Marriage, South. M. J. 41: 

537, June, 1948. 

About 10 per cent of all marriages in America are barren, and it is estimated that 
one-tenth of these sterile matings are the result of semen defects. Adequate examination of 
semen includes tests of volume, viscosity, number of spermatozoa per c.c., motility, survival 
time, and morphology. Taking the accepted standard of 3 c.c. volume, 60,000,000 sperm per 
C.C., 75 per cent motile after one hour, and a viability of twenty-four hours with abnormal 
forms not exceeding 25 per cent, sixty-two per cent of the 204 males studied were subfertile 
or sterile. Absolute sterility was present in 22 males, or 10 per cent of the total. Eight fe- 
male partners in the subfertile group were sterile, leaving 98 possible conceptions for the 
entire group. Conception occurred in thirty, eighteen of whom delivered normal children. 
Since there is no satisfactory therapy for the subfertile male, with the possible exception of 
thyroid for those with a low basal metabolism rate, it must be assumed that the thirty con- 
ceptions are at least partially the result of medical treatment directed at raising the relative 
fertility of the female. William Bickers. 



